


























PERSONAL WORKSTATION 

SJ 68000 


-rC>—t)h> : r~9Z)y9 


5>1?— :rbtf< 
T7^r — MS 


sp mm 


TWr-ftmm 






X68000 © % K* *Tfc»#-4fi 

7' >y ? Tto 

X68000 !i, 1986 ^©^3 S(*n ^©iSK^ttlii:#!:©* -SffMirTv -7©&g£'/StfT 
§£ L/co £ < MPU (^ 68000 1 M ''M RAM 

£-g>Cl£\ ?4@©X7°7-f t*.y P-7.y7°^© 768X512 K-y MItBIB (K-y bC't 

(£65536 fe) -f -y?Ht£> FM sM LSL LSI ©^ff&ifiis 7 7 

P v a. <-#•<" 3 Iu+53-t-To 

$#©^'- -€-LT7°D©7°n^7-7-iCj;a X6800 
0 ffl'/X I"7iT§i^MS;5;oC<i:^E|oT^^t'yr^ 


ft] o T^S55'^fF'ffi^rfi : '^'Xr ( /d$ W 

$#©ft§(£-7>^T©dWDlfiN #B'C'TX + -tB)^'r^ 5-f P^tejsliO </c$l''o BIST 
©■T'HInlfciifc^x. Lfrtaf't'o 


[ 1 ] 


m & 


1^1$ i/XfA©® l 

1 i'X-r-kcoifWI 1 

2 ttt* 3 

3 Tu 7 

4 'jTvT 8 

HE®]® 9 

1 f^f x u 

l-l ll 

1-2 r^fXbVRAMCOX^UV-yr ll 

1-3 -f^Xh^iiffiWTKUXEa 12 

1- 4 y-^Xb^VyYTYX/X 13 

2 Tyy<( 14 

2 — 1 IfeSBffiff® 14 

2- 2 ^57-f 'y^VRAMiOX^'J-e-yr 14 

2-3 /57-f •y^^fffficTJTKWXEB 17 

2- 4 /571 •y?yW'yhTb'VX 21 

3 y-^XYW^bTyy 4 •y?iij|fii<7)®]ffll (CRTC) 23 

3- 1 CRTCOttSfcrtSSVyx^ 24 

3-2 CRTCU'Jxnm 27 

3-3 CRTCWJ5f*f» (t4XH 33 

3- 4 CRTCmmmiM (?7?< -y?) 34 

4 XTy'l h 35 

4 - 1 XTy'l 35 

4- 2 XTy'l hUiSXf’COTb'l'XT-yT 37 

4-3 XTy'l hX^a—)YU^X^cr,tm 40 

4-4 *y77yTVYXXvi— iVWJXftWm*- YVVX9 42 


[ 2 ] 


i <k 


4-5 PCGX'jr 47 

4-6 -f^xhxijropja (1) 49 

4-7 T^Xb^'JTCOVm (2) 50 

4- 8 CPU7?-tXM 51 

5 h'ft3VPD-7 55 

5- 1 t'f^3>pD-51/y77«7Fl/X7>/7 56 

5-2 t'T*3>hU-7l''JX?CDim 57 

5- 3 IWfce-KWSSHI 65 

6 CGROM 74 

6- 1 CGROMcOffcBl 74 

6-2 CGROU<r>7VVX-7-yr 75 

6-3 CGROM<7>7FPXfM 76 

7 x — ■>% — f Xtt— A— x%-?> 80 

313^ If V y K«B6 83 

1 FMf8 84 

1-1 If* 84 

1-2 FM^jgya ",?m 85 

1-3 FMffj mtmX'i'Xt 86 

1-4 FM^mu : JXkcr>TbUX^-/r 87 

1-5 f-^y^jUtxa-y h 89 

1-6 FMIfIP'>'X7 comm 90 

1- 7 isXTl* ?U"/9 ;t) { 4 MHz Ill 

2 114 

2 - 1 im 114 

2-2 ^P^&U'yX^X>7bUX-7-yX 115 

2-3 ZP&HU&Xftffim 115 

2-4 WJS-&J tCT7*.X 117 


[ 3 ] 


i <k 


m4rn- H2LSI 119 

1 DMA3VhO-7 (Direct Memory Access Controller) 119 

1-1 It* 120 

1-2 DMA CV'JXJOrrYVX-l-y'T 121 

1 - 3 VMACWJXftmm 122 

2 MFP (Multi Function Peripheral) 123 

2- 1 Ifft 124 

2-2 MFP \sVX9<F>TYVX'?»,-T 125 

2- 3 MFPVi/Xkcnim 130 

3 SCO (Serial Communication Controller) 139 

3- 1 139 

3-2 SCC Vi/XJOTYVXy 141 

3- 3 SCCWj^cDfW 141 

4 RTC (Real Time Clock) 142 

4- 1 ffik 142 

4-2 RTC VvX9<F>TYVX-?",k 144 

4 - 3 RTCUiSXfcOim 146 

5 FDC (Floppy Disk Controller) 148 

5- 1 T<X?Vy'ty<mikkti:® 148 

5-2 FDC com 152 

5-3 FDC U'JXftnrFl'X'?-'/'? 153 

5-4 FDCUz/Xj’CDfm 153 

5-5 FDCT^-bX 156 

159 

1 159 

1- i yycFM leo 

1-2 168 

2 -?yx 174 

2- 1 175 

2-2 176 

[ 4 ] 


g <k 


3 -v? 179 

3-1 "/?Ui/Xf<7)TFUX-?-yT 179 

3-2 ^'g-fXr-f v?Ui''X?cr>im I 80 

3- 3 ir'a^Xr-f ~iX<r)T?*.X 181 

4 ruv? 181 

4- 1 ruy^r^-tx 182 

5 X'f -y^ZCDib 183 

5- 1 *ftit M<7)X'<-yj- 183 

5-2 mmm. 184 

5-3 LED 185 

5-4 i 8 2 5 5<7)/K— h- 186 

tm 1 87 

1 I/O tf-hTKWX-SE 187 

2 XUT-fe'yb 191 

3 i/X^htt — L 192 

3-1 'UiSX7cr>Th'UX-?"/7° 192 

3- 2 '>XTA#-hUiSX?<r>im 192 

4 #10 195 

4- 1 68000MPU <D#J 0 3i»4 195 

4-2 MFP<O#]0a*i:^aiU-^-h 195 

4-3 iioaa^^SKt 196 

5 I PL (Initial Program Loader) 197 

6 kr77?3—h'?i 198 

m\ 199 


[ 5 ] 

A 






















. 




























































































































xXtACT) 




i. vTsrixtomm 

(1) CPU 1C 16/32 f-y h MPU © 68000 (10 MHz) 

• 16 M >M h (8 M 7- K) ©T KWX2|IH*jS«T KUXnJffe, 

•^ l j77 7’Kl/0jS(y^«'J 1 M Mirp^{|) 0 

• DMAC (DMA => V P n-5) t LX 63450. MFP (7W7r^y' 3 y^ l j7x7^) t L 
T 68901 

• *X^A IC 

(2) r*x 1 VRAM. 7'77^y / VRAM (ck'-y 

• 1024X1024 K-y P©g|BB (7'x 7 ^ -y ^BffiiCO^TIi 512X512 K -y P ©UBS & H 

#-P) 

•^HBii. 768X512. 512X512. 512X256. 256X256 />>£iiiRnft£o 

• HBfl/T;*- K!i. W&VM. (31.5 KHz) . | (15.98 KHz) £lPtf-Po 

(3) /7 7-f.y7gitt. K>y hC'tK. 65536 fe©^ £{£t©fefB^nJt£ (512X512 

*-KB#) o 

• /*77^ -y7 768X512 KTIi. K-y PC'tiC 65536 feO^bfiS© 16 fe©®§ 
®nJt£o 

(4) K-y liffiCXA-XX) a-7W5Jtg 0 

(5) ®g©X7°7^ P IC £ff»o 

• 16X16 K-y l/z^-yox^^ P£ 128 (ft* 256 ®) o 

• 1 7K¥x^ y|C 32 flt-e©X7°7^ P£[HjBtS?/*nJtgo 

• 1 BB(C 128 BtT-©X7”7^ P £|5lB#Jg7KRj£!so 

(6) fe ; £ISB#(c^x.^/s-u.y M$fcgjg*& 0 
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(9) EBP#?®®*-''*— x* + y • x— f ytf-xHfg (4 y^-w-x^Si(cJ;5^ 
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(13) •> y y K y *;VX-r y yx*xV7 p y 1 + — ©4-— 

(14) 5' 7 n . y h°— t’ 4 X 7 K 7 4 7* (2HD) * 2 SjfSco v 7 X F 7 7 7 ittJS° 
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1024X1024 K'y h 4 y°U-> 

(512X512 K*y h 16 7V-y) 
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ih 
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V 

N 

D 
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I 

tH 

II 
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#1# $/XtA«o«05 


4 . 


E80000H 

E82000H 

E84000H 

E86000H 

E88000H 

E8A000H 

E8C000H 
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SPRITE REGISTER 


EDOOOOH 

RAM ON BOARD 

\ED4000H 

\ 

( 74 ) 

\ 

\ 

( 74 ) 

N 

\ 

( 74 ) " 

EDFFFEH 



SPRITE VRAM 


EBFFFFH 


HI -2 
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^ V hfRflg^ Hffi^^^^OllSffellfP^t-T-'^n y h o 
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*/£L CRTC txy?T i-3VhD-7iW3vhD-7lis 
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XU XI turbo -7V-X*®7*7 7^ •y7®®i®IK^ o 

f + X h|i©X^o-;Ht Rff X 7 D— ^vr-fo 

f|^ia®*-K£LTfi. ilfiWt® (7K¥|HlWii®^ 31.5 KHz) tWBMm. (7K¥(bI»P 
W& 15.98 KHz) b LT^^o 
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02-2 -r^rXHIffi 


2 ) "j 7 HB 

HK>PJ*JSi.'fc?K 't't > btti :<D??yj y 7 b iitto taflEttllffj&lSjlcIfi.' 


^ 77 ^'^ 0 H© X 7 n — 7 Wi££B X ? n —)VX"to 

-mmm. (7K¥i5jwii-®^ 3i.5 khz) twmmm. wmvm 

mb 15.98 KHz) S"**- h LTl^-fo 


3) x^x'f MS® 

7 r 5 n MSX SOLTI'S «fc •? Kn X 7 °x-f h'** — K-y h C* i {C X A - XlC. 

f^Mb $ # S fca 6 ©B 5 jB*C , '#‘o 

«*0B*-KtLTii, IMS (TkTPfflSHiffiR 31.5 KHz) itlMtffi (7K¥I°BWJS 
jftft 15.98 KHz) *■*#- h LTl'Sto 


tt o 



T 


02-3 ^ 57 -f'yXBffl 
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1 . 


1-1 






RB#^F®!tSc 

feilfij 

ffi # 

(HXV) 


(*fo£*rfi®R) 

(HXV) 


1024X1024 

16 

1 

WSHMPE-F 



(65536) 


768X512 

512X512 

512X256 

2 




256X256 

2 ism?*- 




WK-H 

■ t-K -7,\&</)M.-K -<W -X 




CMf-Xttf) 

■ *-n' -lWJCT)tzfomhftWr. 




512X512 

512X256 

256X256 

-f >9—V—X 


m-i 


1-2 f+XhVRAMO^t'JV'yy 


MSB 16 t'-yh LSB 



11 


1-3 x+x h^EjiiOT Kuxg2g 


0 

1 


1022 

1023 


63 


E60000 


T3 yy-y 


E40000 


T2 yy-y 


E20000 


16 tfy h 


E00000 


E00080 


E1FF00 


E1FF80 


ti yy-y 


E00002 


E0007C 


E0007E 


E000FE 


to yy-y 


E1FF82 


E1FFFC 


E1FF7E 


E1FFFE 


E2007E 


E3FFFE 


E4007E 


E5FFFE 


E6007E 


E7FFFE 


-r^rXh^V'y hTK VX 


T3 

T2 

Tl 

TO 


H2-5 
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1 . r*x Hlffit** 


1-4 hTKl'X 


[READ/WRITE «I] 


A° l/yh 
7KI/X 


OOH 

01H 

02H 

03H 


OCH 

ODH 

OEH 

OFH 


U'JX? 

TYVX 


E82200H 

E82202H 

E82204H 

E82206H 


E82218H 

E8221AH 

E8221CH 

E8221EH 


D15 — Dll 


Green 


DIO — D06 


Red 


D05 — DO 1 


Blue 


D00 


16 tf'y hT — 9 


in 


XTyJ htiy- 0 <7) 


$k2-2 r'^Zb^U'ybTVl'A 

x*Xh VRAM 
E00000H - "0000H" 

E20000H - "0002H" 

E40000H - ”0002H" 

E60000H - "0002H" 

&£>■» -^cDiri© D01 t' y h (7j<¥ 14 K -j K HoS 0 y 4 X@) O^l/'y hTK^Xii OEH 
g?2-2 iOs ^©^W-y hTKUXtt E8221CH Htfj£tl3^lx-y h 

E8221CH ©ft® o 


^'^•y it K u X OOH «Q¥-9K\U ^fJiLT "OOOOH" £A*IT < ti £ l\, 
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2 . vmvowmim 


2-1 


HMH 

(HXV) 

O'iU-y hfe) 

(®ia£;b-tfffifS!) 

(HXV) 


1024X1024 

16 

(65536) 

1 

768X512 

512X512 

512X256 

256X256 

2 

2 




OMT-Xfcy) 

512X512 

512X256 

256X256 

• X-a' -xXt?<x>*x-A‘ --W -x* 
-f X 

512X512 

16 

(65536) 

4 

WMUPE-K 

512X512 

512X256 

256X256 

2 

2 


256 

2 





(65536) 


(X-A'-xtt?) 

• X-A' -XXtXO^X-A - ~W -X" 

• X-A' 

4 u— x 


65536 

(65536) 

1 

512X512 

512X256 

256X256 


m 2 -3 ?-77-< 


2-2 ^77^)-nRAM0^ ; t'j7^ 


(1) Hffliffi 1024X1024, 16 fe, 1 ffi*- K (* ( tMb) 

MSB 

or w 


LSB 


C00000H 

C00002H 


DFFFFEH 


D15 

D14 

D13 

D12 

Dll 

DIO 

DO 9 

D08 

DO 7 

D06 

D05 

DO 4 

DO 3 

DO 2 

D01 

D00 

♦ 

* 

* 

♦ 

♦ 

* 

♦ 

* 

♦ 

♦ 

* 

♦ 

G03 

G02 

G01 

GOO 

♦ 

* 

♦ 

* 

♦ 

♦ 

♦ 

* 

# 

* 

* 

* 

G03 

G02 

G01 

GOO 



* 

* 

♦ 

♦ 

* 

+ 

* 

♦ 

+ 

♦ 

* 

♦ 

G03 

GO 2 

G01 

GOO 


(X0,Y0) 
(X0, Yl) 


(X1023, Y1023) 


-?77410KM7VVI j 
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2 . /77^ -y 


(2) HBffi 512 X 512^ 16 fes 4 ffi*— K (* 


MSB LSB 



(XO.YO) 


(X512.Y512) 

(XO.YO) 


(X512.Y512) 

(XO.YO) 


(X512.Y512) 

(XO.YO) 


(X512.Y512) 


15 


(3) HHffl 512 X512 n 256 2 ffi«- K (* UWti) 


MSB 

COX) 


LSB 


C00000H 


SCO 


C7FFFEH 

C80000H 


SCI 

W<)-'A) 


CFFFFEH 


D15 

D14 

D13 

D12 

Dll 

DIO 

DO 9 

D08 

DO 7 

DO 6 

D05 

DO 4 

D03 

D02 

D01 

DOO 

* 

♦ 

* 

* 

* 

* 

♦ 

* 

GO 7 

GO 6 

GO 5 

G04 

G03 

G02 

G01 

GOO 




* 

♦ 

+ 

* 

* 

* 

♦ 

* 

G07 

GO 6 

GO 5 

G04 

G03 

G02 

G01 

GOO 

* 

♦ 

♦ 

♦ 

* 

♦ 

♦ 

♦ 

G07 

G06 

G05 

G04 

G03 

G02 

G01 

GOO 




♦ 

♦ 

♦ 

♦ 

* 

♦ 

♦ 

♦ 

G07 

G06 

G05 

G04 

G03 

G02 

G01 

GOO 


(XO, YO) 


(X512.Y512) 
(XO, YO) 


(X512.Y512) 


^57 -f 'v?rtV-,YTYVX 


(4) H0® 512 X512 n 65536 1 ffi*- K 



y^W YTYl'X 
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2 . / 77 < 


2-3 ^'7 7^ 'y tmMMOT KWXgeg 


(1) 1024X1024 K-y h (16 fre- K) 



[TKUX] MSB 15-^4 LS B 


cooonnH ! ( don,t care ) 

G03 | G02 i G01 1 GOO 

(xO.yO) 

(xl.yO) 

i 

(xl023,yl023) 

C00002H 1 



/ : 

2 M A*-f h 
(1 M 7-K) \ 

) I 

l_ 



» DFFFFEH | j 

r 



H2-4 ^^'J77 7° 
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is 2 He affism 


(2) 512X512 K b (16 fe, 4 ffi*- K) 



@2-7 /77-i7 7HBEW H PX1ES (2) 


[Th'lxX] MSB 15 — 4 3 2 1 0 L SB 



COOOOOH 

|(don’t care) 

G03 G02 G01 GOO 


(512 ( 

1 

1 


SC.O 


am M) 

1 



C7FFFEH 

1 

I 




C80000H 

( 

1 

1 

1 

l 


SC.l 

(lHy-H) CFFFFEH 

I 

I 




D00000H 

f 

1 

i 

1 

i 


SC. 2 


D7FFFEH 

1 

I 




D80000H 

1 

1 

i 

1 

1 


SC. 3 


r DFFFFEH 

1 

L_J 




0 : 2-5 "/y° 
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2. 


(3) 512X512 Vy h (256 2 K) 



[Th'l^X] MSB_ _15_ 
COOOOOH 


(512 
AM H) 


1 M AM h 
(512 K V-K) 


(512 
AM h)\ 


CFFFFEH 


I (don’t care) 
h- 


C7FFFEH 

C80000H 


1 0 LSB 


G07 | G06 ! G05 | G04 J G03 \ G02 j G01 | GOO 


« 2-6 ^'J-7-yr 
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(4) 512X512 K-y h (65536 fe, 1 ffi*- K) 



02-9 ^97-f -y^HiBfflWrKVXffia (4) 



SI2-7 ^(^'J-7-yr 
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2 . / 77 -f vtmmMfc 


2-4 ^77-f'^A'l/y l-TFl/X 


(1) 7v 7 Ay 7 16 fes 256 fet- K [READ/WRITE qj] 



W7"y7Ay7 256 fe 2 ffit- K©<t§^ IzbZAffy 7 A 7 VRAM ^ 11H 

tiy-fc.b't&b^ %<Dbg<D'*u-y b ui?7?7 buxlt ^ 2 — 8 <fc *9 E82022IU 
HtfjSftS'tl'* h7- fit E82022H £fc„ 16 hrKU 

X Tfi^ltt-e+o 

^/N"L/. y 17K1/X 00H Jgfji LT "0000H" £AtlT < 
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(2) Vx 7^'^ 65536 K [READ/WRITE oj] 


A“lAyl7KPX 
5'57-f-y? VR 
AM tf!T-7 
Tfi A' IF 

UiSx? 

TKl-X 

D15-D14 

D13 — D09 

D08 

D07 — D06 

DOS — D01 

D00 

m # 


Red Tfi 

Blue 

I 

Red Tffi 

Blue 

I 


00H 

02H 

04H 

FCH 

FEH 

01H 

03H 

05H 

FDH 

FFH 

E82000H 

E82004H 

E82008H 

E821F8H 

E821FCH 



RGRQfi Af. K A # ly K 

8 tT 

"/ b 

8 tf*y b 

Djjju ZZ'X: P' ' vs 7 P 

D15—D08 <r> 8 tV Frit 
D07 — D00 «D 8 tV h Sr 

•fel'XFU Tfi 8 tV 
hblXibtiltt' 


A’M-TF'KX 
7' 57 VR 
AM rtlr -7 

V'jx? 

TF'FX 

D15 — Dll 

DIO^ — D08 

D07 — -D03 

D02^ — D00 

i® # 







±fi A' IF 


Green 

Red _b{i 

Green 

Red ±& 


00H 

01H 

E82002H 



65536 feb-FVW-yF 





02H 

03H 

E82006H 

8 t # -yb 

8 b 

"/ b 

D15 — D08 <T> 8 t'-y FA\ 

04H 

05H 

E8200AH 





D07 — D00 <X> 8 tV FSr 
bUXFU ±tit 8 tty 
FkLTSBTjti-t. 

FCH 

FDH 

E821FAH 






FEH 

FFH 

E821FEH 







*2-9 /57^ •yX'W'yFTF'VX (2) 


jSRft-t'ttffl'-'U-y My-^X^T K U X <Dt*-? (Cits 01l]<t ItfO^Vy 5 7 KWXfiS£A 
nT<7f$Oo <t<{C N /77^-^ 65536 fe 1 ffi*- MffiK«*2-90 

.t^ettoTiBDx ±s Tfir l k*'y 256 6®'^v h *£«> *) * •#*■ o 

16 256 fr&- KiM®fcSCifc&StLT:<;£S 

V'o 


^57^;7 65536 fe 1 ffi*-K©£S % fcfc*.tf ^x 7 -f y * VRAM 0 

101H lit't&t* f®i|0/<l/y M/^X77Kl/Xli ^2-9^0 E82002H <fc E82000H 
iftfA tH^tl-S'^y 5f-7li E82002H © D07~D00 t E82000H © D07~D00 £|1A 

E82000H ** 3521H TA E82002H ifi 4CFFH Fffi 

t}7 , -?lt FF21H IZtWtto 
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3. x*X MSB1: 75 7 -t "J XiUffi^MflHCRTC) 


3 . T*7,^mm£'?^z>4v<?wm<oumv2ftTG) 

X68000 © CRTC Ji % f + XK ^77^^ VRAM LTI'-St'a T7HJ*— P DRAM (MB 

81461) £U-#-h L*!4@©*X^A CRTC Uto C© CRTC (i 23 ®©ftg 

TfcOs (A©<fco t) ff o 

(1) 7K¥. 

(2) K¥tM X\ -T $ x X'fl^f ©§££ 

(3) x+x p n x*x 7 -f v Xjliiii©x x d— jv 

(4) ^77^.;) VRAM ^©B«A2rtSt6 

(5) x*X P VRAM 07X)-7tS t-.y 

(6) f+xij'y^K 

(7) X'? x >y X VRAM jftilx y r|$fi 

(8) ^g(S[*k¥ftKT -X* x vfflfe (x-^N°— f y*-x'Bf> 

& fc\ CPU £ VRAM ^©x- 7 77-b7 tt^qJtfrCtTfc. CRTC ft© XX u-jh^XxX 
^^©t9®¥ol,'T«s V-DISP ^©^OTbI (MFP © GPIP4 -+°- P# "0" ©£§) <C?H 

x^TxVtf-P DRAM ft© SAM (X ') 77V7X -feX X * ')) (i N 7 R 
^FJIMBWIfflcrtlc CRTC AWiUOJto 


23 




3-1 CRT COQMbfaWi'V'z-S' 



mm 

P«1K 


S's"!>7-U-X 

M#- \hX -ftf-WX 

n 

(KHz) 

31.5 

15.98 


Mil (Hz) 

55. 46 

61.46 

T — 

^K^FUsec) 

22.09 

52.69 

(1) 

MU (nsec) 

16.25 

15.019 

mm 

^(/zsec) 

31.75 

62.58 

(2) 

MU (msec) 

18.03 

16.270 

WiW^xWs 

Tk^Cusec) 

3.45 

3.30 

(3) 

M® (msec) 

0.191 

0.187 


Tfc^FGusec) 

4. 14 

4.94 

(4) 

M® (msec) 

1. Ill 

0.876 

yu yy-X—j- 

^^Ousec) 

2. 07 

1.65 

(5) 

MU (msec) 

0. 476 

0.187 


Bfcffifl-f 


(1) 


1 



1 



(4) 


(5) 

nm^- 







j 

(3) 


J 



(2) 



• 71-U? 0.7 Vp-p (75 ohm gig) lEffitt 

• |S|J«fi^ ttl uoim®. 


*2-10 CRTCtt« 
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3. r*x hmmtfyy j >v?m^<nmmcRTO 


WK 


TF VX 


D15 D14 D13 D12 Dll DIO D09 D08 D07 D06 D05 D04 D03 D02 D01 D00 


R00 

R01 

R02 

R03 

R04 

R05 

R06 

R07 

R08 

R09 

RIO 

Rll 

R12 

R13 

R14 

R15 

R16 

R17 

R18 

R19 

R20 

R21 

R22 

R23 


E80000H 

E80002H 

E80004H 

E80006H 

E80008H 

E8000AH 

E8000CH 

E8000EH 

E80010H 

E80012H 

E80014H 

E80016H 

E80018H 

E8001AH 

E8001CH 

E8001EH 

E80020H 

E80022H 

E80024H 

E80026H 

E80028H 

E8002AH 

E8002CH 

E8002EH 

E80480H 


- 

- im. 

- mmmmM 

- 






— 

- X 2ffax?n-/P 

- Y -jjftxfn-)), 

- x?U-y o X 

- x?y-y o y 


♦ « x^'j-yi x * 

♦ « x?y-yi y > 

♦ ^ x?'j-y 2 x > 

♦ « x?y-y2 y > 

♦ ^ x?v->3 x ► 

♦ ♦ XXV — V 3 Y 

vX Ut-K'fe "/ h~* * ♦ * *— ^^E-K*fe»y h~ 

* ♦ ♦ «- fttYJ'fc&vY W~?.S - 

/—XyX?— f^Xf^'-ya^X^ — 

tT'y hVX^yy'X^ 


8 k^mubs 

{tltll R00 CO 

lsb imm 


mmmm® 


t wmmrn 

yXf-TYUX 

T^rXh 

XXU'-JlVi/X? 


?yy 

xyu-jivax? 


************ 


7 -f 7 

xm—tWi/X? 

VVX9 


yX?-Tb'UX 

-?X?t-? 

CRTC Irffctf-I' 
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% 2 m besot 


DISPTMG 



i 

SYNC 


r 

• R20 n R21 s E80480H fc 

• R00 — R19. R22 x R23 i 

• R00-R07 

-! pim 

-U- 1 

- H 

f?7(4S 

**&7&a 


J 

;o4-r. 

| J )\, 

l READ/WRITE “TT\ ♦ 1 4 WRITE i*0». READ B$K(i 0 A : iS 

li WRITE only X\ * \im>X~f. 

. UK®- 1 nmAVti-. 


*2 — 11 CRTC V'JXS>TYVX^‘vr 


Reg. No 
(I**# 
7KI/X) 


® 01 

m % 


9 

m m m 

% 

768X512 

512X512 

512X256 

256X256 

512X512 

512X256 

256X256 

R00 

89H 

5BH 

5BH 

2DH 

4BH 

4BH 

25H 

E80000H 

(137) 

(91) 

(91) 

(45) 

(75) 

(75) 

(37) 

R01 

OEH 

09H 

09H 

04H 

03H 

03H 

01H 

E80002H 

(14) 

(9) 

(9) 

(4) 

(3) 

(3) 

(1) 

R02 

1CH 

11H 

11H 

06H 

05H 

05H 

00 H 

E80004H 

(28) 

(17) 

(17) 

(6) 

(5) 

(5) 

(0) 

R03 

7CH 

51H 

51H 

26H 

45H 

45H 

20H 

E80006H 

(124) 

(81) 

(81) 

(38) 

(69) 

(69) 

(32) 

R04 

237H 

237H 

237H 

237H 

103H 

103H 

103H 

E80008H 

(567) 

(567) 

(567) 

(567) 

(259) 

(259) 

(259) 

R05 

005H 

005H 

005H 

005H 

02H 

02H 

02H 

E8000AH 

(5) 

(5) 

(5) 

(5) 

(2) 

(2) 

(2) 

R06 

028H 

028H 

028H 

028H 

010H 

010H 

010H 

E8000CH 

(40) 

(40) 

(40) 

(40) 

(16) 

(16) 

(16) 

R07 

228H 

228H 

228H 

228H 

100H 

100H 

100H 

E8000EH 

(552) 

(552) 

(552) 

(552) 

(256) 

(256) 

(256) 

R08 

1BH 

1BH 

1BH 

1BH 

2CH 

24H 

E80010H 

(27) 

(27) 

(27) 

(27) 

(44) 

(36) 


*2-12 : 16 ittIK 


l-ts ( ) rt : io mi 

R08 (E80010H) ©ffi£&©<£ ? 

•512X512 «-h\ 512 X256 -t- K 9A (154) 

• 256X256 •*- K EB (235) 
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3. r*x -y^aHwsijfii(CRTC) 


3-2 CRT 


(1) R00~R07 {uOl'Tfi. ^2-1 2£#MLT< /££V\> 

(2) R08 (7K¥fitB®SI®> 

x _yx«_^ y^-x'B#© TV. y t°o.-^-0B©7K¥^[S]O'ftL ; 5:il|fil1Lt 

t o 

flgii. TV. t*f ; ^{f-^©7K¥l5l^I-^©3:'&T* i ''9i3yh° J .-^fJ©7K¥llWfi-^02;^ 
T* S DP^ 25.7 nsec #{£-?. 0~6 . 5 535 jti sec (R08-0~255) ©fSffl-CRj#k> 

(3) R09 (57^-T Kl/X) 

CRTC © IRQ (MFP © 14 lrg©fljl9 jA&) 

77^-TKl/X£t$Uto MFP © GPIP6 tf-FOflJ 

^iA^vX? lT<fc'c!l'o 

(4) RIO — Rll (t + X hX*n-7l/l/S?X*> 

x*x h®Bx^o-/u©yi:ii>©^§ffiSffiS*IK£t*-f <RWx*n-*) o 
RIO ©IS^lEfflii. SI^H®*- KIuioT^Oi-^Icpg^Sn^-fo 
•7K¥ 768 K >y Ig^-KOt^ 0- — -255 
•7K¥512 K>y K©£§. 0 — 511 

•7K¥ 256 K *y 0~767 

Rll ©tS^Wi. 0~1023 Tto 

(5) R12~R19 (^77-f -y tz? a-jUUi?Z?) 

7*7 7^ •? ?jS®X? n— 7l/©fca6©^^|«|£&lltg£t§5?L£'f (»®X^n-7V) o 

R12 — R13 ©|ft£iBfflfcol.vctt. 0~1023T;"to 

R14 — R19 ©IS^$Gffl(Col'>T{i. £<DUi?Z?lt 512X512 K -y K©£ §{C 

ffifctifci-'ifca. o — 511 ttevti-o 
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(6) R20~R21 (n y h n-;vwi>x^) 
• R20 (±ft'M b) 


D15 D14 D13 D12 Dll DIO D09 D08 



0 : Yy7 -f -/? 16 fe 4 Biffin— K 

1 : Yy7 -f "/'? 256 fe 2 Bffit-H 
0 : »J»> 

\ \YyV <"/'7 65536 fe 1 BjffE- H 
YJV 4 512 Fvht-K 

1 : Yy7 4-y?mmB 1024 H-y Kt-K 

D08='0\ do 9=” o" l;Lr<^fSv>) 


• R20 CFtiL'H h) 


D07 D06 D05 D04 D03 D02 D01 D00 



0 0 
0 0 
1 0 
1 0 
1 0 
1 0 


0 0 
0 0 
1 0 
0 0 
0 0 
1 0 
1 1 


0 : (15.98 KHz) 256X256 

1 : IMIHUE (15.98 KHz) 512X256 

1 : amWilft (15.98 KHz) 512X512 (>f Vf-V-X) 

0 : AHUM* (31.5 KHz) 256X256 (yXf- 2 m&) 

1 : ffiflftfUS (31.5 KHz) 512X256 (yX?- 2 

1 (31.5 KHz) 512X512 


0 (31.5 KHz) 768X512 


• R21 b) 


D15 D14 D13 D12 Dll DIO D09 D08 


* 

* 

♦ 

* 

* 

+ 



L 


0: f^XM* y CPU (R21 CD D04 — D07 

1 : T^XhX^J CPU [SJ^T^-irX 
0 : T^Xb CPU T?*Xt'y hVX? OFF 
1 : f^Xb CPU r^-txt'7 h~?X? ON 
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3. r*X hiIt/77^ *y ?®ffi<A»J»(CRTC) 


• R21 0H4' n M h) 


D07 D06 DO 5 D04 


(R21 CO D08 


L_ 


:f* 4 Xh 

:Wh 

:T*Xh 

:r**h 

:r^fXh 


1 : T^X b 


W 1 

TO 7U-ylsJI%T?-kX 
TO 7U-'/Wl&fT?-bX 

ti yy-ynmrv-tx 

T1 TV-VWiTy^X 

T2 yy-yw^r^^x 
T 2 rw-yprarx-tx 
T3 yy-yw trx-fex 

T3 7V-VW #TX-feX 


OFF 

ON 

OFF 

ON 

OFF 

ON 

OFF 

ON 


M)00~D03 (is -r + X f> yx?-z b°-©|^Bf 7X ^X7V-y£iSR-f ^7^ 

■y^mm (1024X1024) £iftilX <J7'tZigj&e>2'3®FB&fr&i9£i-o 


<-r + X I-7X7-3 t°— ©|0jB#7X-teX7V— y-tzut b> 


D03 D02 D01 D00 







L 



T*Xh TO 7U-y7X-?-af-®f%7-7-tX OFF 

fWF to rp-v5xx-ne-iaiB#rx-fex on 
t^xf ti rw-v?x^-3f-|Bia#rx-fex off 
r*xh ti ry-y^xx-ntr-PRTX-fex on 
-t^xe T2 ry-y^xx-nt-HBtTX-fcx off 
t^xe T2 rp-y5x^-ne-|5]Birx-tx on 

T^rXE T3 7V-y 5X^-3 e-|S|B#rX-bX OFF 
T^fXE T3 7*P-V5X^-3f-|5|B#rX-tX ON 



t*xe T3 yy-y (E 60000 H — e7fffeh) <do 3 {;MiS> 
x4x f- T2 yy-y (E 40000 H — esfffeh) <do2 izftfc) 

■r*x b ti yy-y (E2ooooh~~e3fffeh> <doi (cWtB) 

-r^rXE to yy—y (eoooooh — eifffeh) <doo 
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HffiSilfp 

<^77-f -y^HiS® 1024X1024 ZMM? ')TlrZ>Wi€; (R20 © DIO ft 1 > 

• R21 (Tfit 4 k'-y h) 

D03 D02 DPI POP 

.... (D03 — D00 liMb) 


•7K¥ 768s it: It 512 K-y ht-K 



1024 


siff 



^S^l»rSix5®iS(is *¥75W 0—1023 
*■)*-*-. 


•7j<¥ 256 K-yht-K 






</574 512X512 'J 7tZi%£ (R20 © D10 # 0 ©iSW»!l) > 
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3 . T*zbmmk?77 < -y^a®cosiw(CRTc) 


• ^77-f y 7 16 fe 4 0B* — K (R20 © DIO ft 0, D09 ^ Os D08 ^ 0 ©£ 


DO 3 D02 D01 DOO 







L 



0 : ?y7 4-'/7X7')-y 0 OFF 

i-.yjy o on 

0:/77-f"; 1X7 <J-> 1 %7m.®&&7 D 7 OFF 

1 : /77 4 y7X7'J-'y 1 mffi.®<m?'J7 ON 
0 : T’77 4 y 9X7 >J-> 2 m*&mS£7 ') 7 OFF 
1 : ?77 4 "; 7X7 >J-> 2 m^Mm7 ') 7 ON 

0 : ?y7 4 y7X7')-'s 3 $5rffiMSm7')7 OFF 

1 : 7'77<-v7X7'J-> 3 SUkjS ®m%7 07 ON 


•7'57-f77 256 fe 2 DUB* — K (R20 © DIO ft Os D09 ft Os D08 ft 1 CDt^WW 


D03 D02 D01 DOO 


1 — *— 0 o : 7’y7 4 "^7X7 V—y 0 mHMt&S3t7 V7 OFF 

1 1:7'57 4v 7X7V-> 0 m*mmm7<J7 OH 

0 0 -.T 1 ^ 4 -/7X7 <J-y 1 mmmm7V7 OFF 

1 1 : 7'yy 4 y 7X7 l)-y 1 mmsm7 V 7 ON 


• 7' 77 4 y 7 65536 fe 1 HB^ — K (R20 © DIO ft Os D09 i V U D08 ft 1 <Dt£ftW 


D03 D02 D01 DOO 


0 0 0 0: 7’yy 4 y7X7'J-y 0 $kTHfflmM7'J7 OFF 

1 1 1 1: T’77 4 y7X7>J-y 0 $Z*MIM&7V7 ON 


ftfcs 256 fe 2 ®B*~ Ft 65536 fe 1 0B^- KiCfc^Ts ±S&M®7 / -7£s9l%1 
/cig^iis mmtzt'y hcox7 ') -yoikTKffimm s&7 y r^ut-to 
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Bffiilijfp 


(7) CRTC b (E80480H) 

CRTC AK 7 h DRAM © SAM (•>'jT;i'T^-bx>t'J) 
Sfc* 'J-b’ty't 


• y'f t-Jiff 


D7 D6 D5 D4 D3 D2 D1 DO 


♦ 

* 

* 

♦ 


0 




L 


0 : ^yy ■< y 7 RAM '\c7«(&Ulf?jt GI#**) 

1 : 7y y 4 y ^ RAM 
i : /?7<7? ram 

0 : mh5X7-3e-M 


i : x b yxy-u v-mi 


• y - Kjiff 


D7 D6 D5 D4 D3 D2 D1 DO 


♦ 

* 

♦ 

* 


0 




L 


l:/77-fy? RAM 
l:/77<'y7 RAM ^M.7 >J TUff^ 

(do. di tftuz o <ot y'yy -i -y 

1 : T*Xh yX?-a tT- jiff * 


mic he*- 

CRTC <Dl'i?X? : &!S(M't2>i§i&. ^©tS^lJ^K&.sLT < HZ l\, 
(l) *i'*>R*- Kjfc&ffii'SS^e- 


1 R20 
R1 

(E80028H) 

(E80002H) 


j R7 
i RO 

(E8000EH) 

(E80000H) 

Ik V 


(2) 0&*.i£is 

I RO (E80000H) 


R7 (E8000EH) 
i R20 (E80028H) 

tto 


KtftfyNBIffiU: 

768X512 (£}) > 512X512 (a) 
or256 

> 512X512 (ffi) > 256X256 (©) 

or256 

> 256X256 (ffi) 


4*. 4 R20 

COt'-yh 0,1.4 
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3. T^X h B® t777-( 'y? BM<7)fiJffp(CRTC) 


3-3 CRT (x* X b) 

r+xh 0® K iiETF© =t o V t to 

( 1 ) X? a— jb 

r + X h^®j®£x? RIO (E80014H) i: Rll (E80016H) ©g 

^^HB2E±© X Y ®i£K'y ^©lie/r^TX ? a -;v£fr 

( 2 ) ®B^/'>y^Ol/T^-bX 

5 4 ht- KICfcl'Ts r + X h VRAM ©§ 7 'l/-yT?-bx 5 |lI^T 4 ''bX|CtS^'/'y/ 
^T^-feXK-fS^D^-S^I-et - 0 J- Kt- K(^feOT!i'> V^VT^-bXO^.) 0 M 
ttWfcHU R 2 KE 8002 AH) © D 08 Tf+X h VRAM ©®Bf/iy y^ 7 ?-fex£Jg^U D 07 ~D 
04 T'®B#T^-feX©ii^©^ 7 V-y^|§^L^-ro &fc\ ®Bt 7 ?-teX©iI£fi N fg^£ 
ilic7° V- V't'<Xti'Wi$\Z.7 V -feX $ tLf f OT'C"&lS< /c£^ 0 


(3) 3 X^ — 3 h°— 

filoxxj'- (4 7X^-#fi©/ci65X^-T KUXti 0~255) £glj© 3 X ? -firRic 
4 7X^-ffi! (7jOp;£|ajii 1024 Ky T'3 AftWicti. R21(E8002AH) 

© D03~D00 t7X^-3 f-£Hfff-5xV->\ R22(E8002CH) © D15~D08 (CV-X5X 
* — 7KUX„ DO 7" — D00 CfVxf^^--> 3 y7X^-r Kl/x4fftfnttU E80480H 
© DO 3 t7X#-7 f-*HfT Lt-fo fcL R21(E8002AH) © D03 — D00 ^TfC "0" £# 
7X^- n f— 

Aites c©7x?-3t-m 3x^-3 t-©Hff^mL*Bt^-e. *©*¥#$!8iRa 

itf ? — ^ ©fz 3 ^ s fr t£t>ti£-fo 

(4) f.y h-VXi7 

X68000 ©-r+X h VRAM (Dr*-? T ? -feXTli^ 7K¥>&lSHC 16 f -y h ©#fire&l3i& tit. 
i“t)K -I© 16 f.y h ?*-;?© 5 ^©ffigcof .y h £ V X * + 3 C £ jcj; D SWM>«fc V'8dlto*nJ 

R23 ( E8002EH) © D15~D00 ®«7X^ Lfcl'f y HcftL 
T "1" &#£jA3K R2KE8002AH) © D09 f-y h TX^STlito 

<ff#> iftil? 'J T 

r + x •; Tinted |SB§7?-fex N SA:!i7X^-3f-4®SLSto fcrtfU 

^ ft zS 1^0 
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3-4 crt 


y'yy 4 y ?BBKiikTF©± 9 t&mW& *9 Z-fo 
(l) x? a— )V 

7yy 4 y ^^Effi^X^a-^L^-ro HBB 1024X1024 ©ii£fi, R12( 

E80018H) t R13(E8001AH) ©&* tc^^:0B£±© X Y SEti^ K ^ 1 Wl'C'I&SEt' 5 <1 
irlCck*^ ZCDt^pJrtTy y d— 4/£frl''£'f 0 HBB 512X512 ©Hla!^ BB^— KIClSU 
X&yfV-y Ky$foir2>l'i?y? (R12~R19) IC-t'-? Zi&fci-Z Ztxxy 
'ir o 


( 2 ) m&tvr 

V'yy 4 yt VRAM (Dfa'g&mMfc? y T-f -SmiT-fo R2KE8002AH) © D03 

~D00 y 7<Dtz>6<Dy'y 7 -f -y ^ x£jltRl^ E80480H © D01 i^MLXVy 

y 4 vf VRAM yrltto &fc\ c©^ji^ yrli E80480H © D01 t*.y h£ VDISP 

{m<OyL*>±.m^£K)y.. / ?U 1 7K¥'M^WP B 1C.*iic CRTC Wtyfi© SAM (1 yy? 

y t ("0" £*§:&&) LTVK CiiCckiy, 1 IIQIOTb? (7 y 
?-i y-y commit 2 BitMaD X&Tltto 

(3) B^A* 

*:/'>3 V© X'-rn y''°” £}g£!U E80480H © D00 3 C tTf W t\ 

t'-r'^B^^r A/D ^LtB®f-?5 , ^7 7 -/ y ? VRAM iCj$f9iAa6&1MisT''f‘o C. 

©B^A^liis E80480H © D00 t*y !•£ VDISP {^©SC^A^T) £<£ *9 x y^L> 1 tK¥^SH 
CRTC A'Vt'Jrtffl SAM (1 5 7/-|fi) fcifyy 4 y? VRAM ©ifo^ 1 B 

©B^-^i^cA-ev^ l msmm (J yfi-u-yomSlt 2 Bit» t^7L 

ti-o fzfi U C©B^AA(is E80480H © D00 (C "0" ^r#§jAt ^fri^lLC^-liAo 
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4 . X7’7A \ 


4 . 

4—1 X7° 7 4 Y ©#5: 

X68000 li> -r+x bWM^t'7 7 A v A i) 

Xj'Afflxy?'/ h IC T'$IJfPLTl’'t'fo 

Z.<DX7°7A H^tEiCioTs ffi©X/7^ — K 7 hutCXA-XlC^SSt 
ZCtfr'Vgt'fo ttz^ 7 + X (#5fe)li{i) £f'M 

•*- titf. set a**e § ^ -To 

e©X7°5-f h IC ©ttillStT KUX7. y y^|C^Uto 


m @ 

1*1 § 

in # 

7° 

7 

A 

h 

X77A h 
*9—y 

ISM. 

7AX 16x16 Hv y/ny-'v 

m®. 128 n?-y (>^v??77vY*Wor,\J-£\'$l> 

•&«** 256 w-yfemm) 

& 1 A'^-yfco^ 16 fi/65536 fe (K-yMUft) 

B 256 fe/65536 fe 


XX 7 A h 

XT7-4 1024X1024 K-yh 

»KBffl : 512 H-yhS itli 256 H -y h 

Sit: 512 7Ayttlli 256 =yAV 
J&S#® 128 (1/jSffi 

32 m/7 Ay 


A:<tMX> 

«88 

ViWte 

VRK 

BG (rt'v7/77yY) t<r>77A*') : r-t 
jwfu ztibmmt&777A t'#fifcig^nrflg 

•r5>f3ruf-4 
(BGO > BG1) 

(SPO > SPn > SP127) 

A 

7 

? 

r 

7 

*7 

V 

Y 

rt"/?V7*7 

yYW—y 

fern 

7AX 8X8 Y -yY/W-'y 

16X16 Y-vb/J^—y 

5£HfSC 8X8 Y'V ft* 256 n?-y 

i6xi6 YvY/W-y<rM&. as mn9—y 
fe 1 n9-y\Z7>% 16 fe/65536 fe (K-y Hjifi) 

256 fi/65536 fe 

y<v9/77yY^9-yt 
X7 7A Ys/'-yimm 

A'7^/7 1 > 

yY^F 

ft* 1024X1024 Y-y b 
ft* 2 H (2 W<m&X7'a-)V*l1fc) 
yMP: 512 Y'vhitzli 256 Y-y P- 
Bit: 512 7A'yttzlt 256 7A'y 
*^$ 1 ]® 512 K-y YWomW^/ 9 / 77'yY 1 

^ (BG W-yy-AXli 16X16 F-yMcBjg) 
256 Y -y YWmii^'y9/77'yY 2 ffiPMfl 
yjk (BG >^-y7AX\i 8X8 Y-y M=SI5© 


-{■coffin 

«fflg 

H ®K 
VRg 

Jtrfc'U eftA»^«gli#2N'.y^^9>>^Hmffi(ceS5rgg 



^2-13 XX^'fl-ttBI 
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!fS2i£ HffiSW 


* — 16 fc'-y F-— * 

EBOOOOH 

EB0002H XT?' ( h 

X?U—)V 

V'JX? 

EB0400H 

Reserved 

EB0800H 

BG 

EB080AH 

BBt-Kl**# 

EB0812H 

Reserved 


EB8000H 


PCG X'JT 


EBC000H 

-T^fXl'X'jr 0 


EBE000H 

T* XhX'JT 1 


EBFFFEH 


V=JX? 

TbVX 


PCG 

TYVX 


PCG X'JTfcr^XKC'JTIis PCG TbUXCD 16 K 
2 ftLXmVMXX 
BG cOffiV 'JrCTElcOj: 0 


0U M.2 »3 


EB8000H 


EBC000H 


EBE000H 


EBFFFEH 


PCG 

XU7 


PCG 

X'JT 


PCG 

X'JT 

h 

xur o 





T*Xb 

xur i 


T*xb 
X'JT 1 




1 T^xhxur 0. 1 bhlzw\*)mik. 

yK£ 2 ><•••/ XyjWY 0, 1 ft&nk. 

■bt>(r>T*XYx')7im\-?hMi, rt/7?y*7>YX? 
U-)VV'JXX^X> ’TEXT SEL" t'-, 

2 )<>",77y7'sYk 1 BU^L&V^fc*, T*xhx 
>JT*''lffl&-?>*lirti. £-otz7X>y*Xhx07i PCG x 
'JTkLXmmX'Zi-t. 

3 16K V- 

H-r^tSr pcg xurfctrffiS'c^i-r. 

mts:X7=7 ' f WTJ’-yii 256 . 


@ 2-10 XT?4 X-Wx97YVX-?"/-r 
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4 . XX'y'f h 


4-2 xy°y'( Kwxv-y y 


[xr?^ k 'Wxx^vHxxn-^yx;?] (£uyxx read/write t>j) 
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iawjfp 


[PCG XI) T] READ/WRITE "I) 
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4 . X'/y'f F 


F V 7 V K3— K©|jfcfcfSli % PCG i'JTC^SS 

KiotRSLito 

1. r+X Px'jr - EBC000H~EBFFFEH (8 K 7- K) ©ig^ a-Ktt 0~127 

2. x + X U'JT- EBE000H~EBFFFEH (4 K 7- K) ©lg£ % a-Ktt 0M91 

3. t'yt > V'&BtfL Fn-K{i 0~255 


[t^XFX'JT] (±\s'JX? READ/WRITE "I) 
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4-3 X 7°7 -f 1 X 7 a -JU U i/7, 7 OfllB 


(i) x ffitii (sp) s y m& (sp) 

X^y't X7°5-f b<Dm7FQ. W-ZIkfEltto 

X Htg (SP) 0 — '1023 

Y HtS (SP) 0 — 1023 

m.mmtx’/y a y l tto 




512 1' *1x512 HV 

&§( (16,16) ~ (527,527) 

256 1' *1X256 jV 

(16,16) ~ (271,271) 


■xmm 



H2- 1 1 X7°yj 
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4 . xy-7'f h 


(2) PRI 

X'/y't h b'*v K (2 ffi) fcOffl©3i^»feliffi*tt®L t to 



m 2 - 17 m^tm.0. 


PCG X v roofer'-;? Bs R, G. I ** 0000H OiittaWt*ttS*U 

(3) SP Code^ COLOR (SP) s H R(E (SP) > V RfE (SP) Co^Tli, ;£* T4-6 r+x 
pxyr (l) ©fftifflJ 
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mmm 


4-4 n— JlsUi/Z ? b'ui?z.? 


(1) X @lf§ (BG) „ Y (BG) 

x*x hffiB5SK*Jtf X X*5 * v K® ffl^g®t&ffiil£fS5£ Lti-o 


• X ffitg (BG) 0~511 ttzlt 0 — 1023 (BGO CD £ git EB0800H> BG1 ©<t§!i EB0804H 

) tT o 


EB0800H 


EB0804H 


0 

0 

0 

0 

0 

0 

♦ 0 ffi X ♦ 

D15 D14 D13 D12 Dll DIO D09 D08 D07 D06 D05 D04 D03 D02 D01 D00 

0 

0 

0 

0 

0 

0 

- — J^y?77'j>b 1 ffl X — ♦ 


Y (BG) 0 — 511 ttilt 0~1023 (BGO CDtglt EB0802H. BG1 0£glt EB0806H 

) tVo 


EB0802H 


EB0806H 


0 

0 

0 

0 

0 

0 

♦ — ^"/-yry^vY o a y — » 

D15 D14 D13 D12 Dll DIO D09 D08 D07 D06 D05 D04 D03 D02 D01 D00 

0 

0 

0 

0 

0 

0 

HYIg * 


x+X 0®*- FUisZ. ftp® "H Res." t'y b (EB0810H © DOU DO 

0) ©I^IiaoTffc-otilto 


42 


4 . X'/v'f h 


H Res. =00 
(256 K*h 
t-K) 


0 >XJffiS 511 



•fJfXhxUT 


H Res. =01 
(512 K*h 
t-K) 




0 512 1023 

0 


512 

Y 

& 

& 


1023 



« 512 > 

1 

512 

rt-vtry^VY 0 
IfeJniifiB 


T^X FX'JT 


02-12 


512 K y KBttcii '-? y V 9' v y K 0 ^ ^'7 0 > K 1 ®© 

susett^sns-i-o 
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(2) D ISP/CPU (EB0808H © D09 ) 


D15 D14 D13 D12 Dll DIO D09 D08 D07 D06 D05 D04 D03 D02 DOl DOO 


EB0808H 



BGO ON/OFF 
TEXTSEL (BGO) 

BG1 ON/OFF 
TEXTSEL (BG1) 

DISP/CPU 

(4-43 ££$$() 


xy-j'f YiskxJ'*-, V v vc PL. PCG 
CPU 

•o T.'fy'f h. OFFo PCG 9 ttftZ CPU 7? 

-tzxlii§l'> 0 

• 1 X^7 -i P. y $ Vy 7 y P ’<£>$Z7F ONo " " 

gt'o 


(3) TEXT SEL (BGO (i EB0808H © D01~D02. BG1 (i EB0808H © D04~D05) 

■r+x Pxyr o. r+xpuj 7 i ©£‘t>£>©x y7*(gfl§f Zfr^WCfebt.'to 

• 00 - f+XFi'JT 0 (PCG 7 KVX : EBC000H~EBDFFEH) 

• 01 ••• f+xuyr 1 (PCG 7 KWX : EBE000H~EBFFFEH) £{£fflo 
$5*BG0 t BG1 i*C|pILx+X U'jT^ifBLty^^tAo 

(4) BGO ON/OFF. BG1 ON/OFF (BGO li EB0808H © DOO. BG1 (i EB0808H © D03) 

BGO BG1 ffi©**© ON ("1") /OFF ("0") 

BGO ON/OFF t BG1 ON/OFF tt&ic 0 (OFF) lc LT'<* * 7 V 

x+X Pxy7*W^-#-Sje®*S*<^S^i6. PCG 7P'WX EB8000H~EBFFFEH (16 K 7-K 
) ©■f-^T* PCG xyriLTffifflTltto -?-©ig(c(±. 256 

^ - >mmt zct w § * -to 

$5*512 P'y P^Btfcti. BG1 


(5) H total (EB080AH) . H disp (EB080CH) . V disp (EB080EH) 

H total (ixK 5 ? P— 7^. H disp V disp tilliEUZm^a&Sr^Z; L t. 

•fo T4-8 CPU7^-fex^SJ 
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4 . XX'^'f h 


(6) L/H freq. (EB0810H © D04) 


D15 D14 D13 D12 Dll DIO D09 D08 D07 D06 D05 D04 D03 D02 D01 D00 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 






Cl 


H Res. 

V Res. 

L/H freq. 


o : aWMMee-F 

(fH=15. 98 KHz) 
(f H=31. 5 KHz) 


(7) V Res. (EB0810H © D02~D03) 
Sit;&ft©^©j$^£|§5E Lito 


D15 D14 D13 D12 Dll DIO D09 D08 D07 D06 D05 D04 D03 D02 D01 D00 


EB0810H 



H Res. 

V Res. 0 
0 
1 
1 

L/H freq. 


0 : 256 y4 > 
1: 512 y^V 

0: OT) 

1: CRT) 


(8) H Res. (EB0810H © D00 — D01) 

*¥*ra©*^©IMR**893e L t 1-0 


D15 D14 D13 D12 Dll DIO D09 D08 D07 D06 D05 D04 D03 D02 D01 DOO 


EB0810H 



H Res. 0 
0 
1 
1 

V Res. 

L/H freq. 


0 : 256 b"/h 
1: 512 Vvb 

0: PRO 
1: CRT) 
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%2nt asm 


Bffit-F'PxX^ 

* 


9 

m 9 m 

J£ 

512X512 

512X256 
2 gift* 
27-O/dot 

256X256 

2 gmz- 

512X512 

512X256 

256X256 

H total 

FFH 

FFH 

FFH 

FFH 

FFH 

25H 

(EB080AH ) 

(255) 

(255) 

(255) 

(255) 

(255) 

(37) 

H disp 

15H 

15H 

0AH 

09H 

09H 

04H 

(EB080CH ) 

(21) 

(21) 

(10) 

(9) 

(9) 

(4) 

V disp 

28H 

28H 

28H 

10H 

10H 

10H 

(EB080EH ) 

(40) 

(40) 

(40) 

(16) 

(16) 

(16) 

L/H freq n 







V Res. — (EB0810H) 

15H 

11H 

10H 

05H 

01H 

00H 

H Res. — J 

(21) 

(17) 

(16) 

(5) 

(1) 

(0) 


1 ffi 

i m 

2 M 

1 M 

1 ffl 

2 ffi 


*2-18 SB*- K U i?X |— ±a : 16 jest 

' — ts ( ) rt : 10 m 


^X7 P 7'f KWv’X^i^BtOsEt^ 

0 (H Total) 1C "FFH" +£*>5WM¥fitK 256X 

256 *- KCiaS&i- *-KUS?X* 1 ©1S^> 130/z sec g&-&T % 

* 0 *«£LT<;ESl'o 

******** Sample Program ******************** 



MOVE . If 

#$4. 

SEB080C.L 


BSR 

DELAY 



MOVE. If 

#$25, 

SEB080A.L 


RTS 



DELAY: 

MOVE 

#$FF, 

DO 

LOOP: 

DBF 

DO, 

LOOP 


RTS 




iS?X/5T lT)-bX±©ai 

PCG teiDr+X F (T KOX : EB8000H~EBFFFEH) £7X -feX-TSI^lCii, 
•y)/7')vK3yhn-AP^x) (7 KWX : EB0808H) ©Jfijftfflk'-yF (DIO f 7 F) £ 
"0" iciS^Llt^ PCG 7nx4fiot<fc*Sl'o 
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4 . Z'fy'f F 


4-5 PCGx'jr 

(1) PCG TPl/Xi PCG 3— F©KH& 

PCG xi— FFKis T.'fy't h n — Fi'^-y £ fv *) > Fn— F© 2 *9 £ ~#"o 

xy'y'i Mio^atc 16X16 F-y Y/'*y- ys-. y y y’yyy Ffi 16X16 Ky 

8X8 Ky 

L»oT s ys'.y y Vyyy Vft 16X16 F-y F/ys"^ — y^i^©jg^{C{i s X7°7-f Fn — 
FiA'.y 7 7*7 7 y F3- Fiifol — ^/^-yO^W^t^'t'o '«-y ? fy^y F# 8X8 F 
•y Y/'*9 — yy’y'i F 3 — F£y*-y * ?*7 9 ^ Kn— WS<St)tt©t^ 

y ^ 7 — 7 S IZ ^ 9 o 

^:fc\ y'-'.y y y'yyv FO'^y — yWif& (iexi6 F-y f/'' 0 ;? — yfr 8xs F-y \-/>*9— 
y^) 1*0®*- Kiaot^l Vt-fo 7jc¥ 512 F -y Ft-FBtfCii 16X16 F-y F/'^ 
-yJfijStfctK 7k¥ 256 F-y F*- FBttcii 8X8 F-y (M2 

- 1 311) o 


16 K "/ h 


16 K "/ V 


16 

K 

"/ 

V 


SP r?-H 
0 BG 3— F 


0 

0 


BG: 16X16 Yvb/W—yft lift 


16 

K 

>y 

h 


0 

2 

1 

3 


= 0 

= 0,1, 2, 3 


BG : 8X8 K *y 


SP a—V = BG n— K = n 


SP 3— F = n 


(n=0, 1, ) 


BG 3— H = 4n, 4n+l, 4n+2, 4n+3 


02-13 PCGA^-yM 
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PCG TKwxt PCG n - K©ftJSfiETF©S IQ Tf, 


PCG7KI/X 

lBBit 7 '■$ 

EB8000H 


EB8020H 


EB8040H 


EB8060H 


EB8080H 


EB80A0H 


EB80C0H 


EB80E0H 


EB8100H 


EB8120H 


EB8140H 


EB8160H 


EB8180H 


EB81A0H 


EB81C0H 


EB81E0H 






BG:8x8K>>h/A-?-y«it^ 


SP 3-K 

BG n-K 

0 

0 . 

1 ' 

2 

3 

1 

4 

5 

6 

7 

2 

8 

9 

10 

11 

3 

12 

13 

14 

15 




312-19 PCGTb'PXi;3-K»Bg® 


4 . XT'? 4 h 


4-6 X + X l-l ') TCDplH (1) 

D15 D14 D13 D12 Dll DIO D09 D08 D07 D06 D05 D04 D03 D02 D01 D00 


VR 

HR 

0 

0 

<- COLOR (BG)-* 


l_ 

H Rfe (BG) 
v m, (BG) 


(1) V Rf£ 

1 — >£±TR$z:L t~to 0 Oii 

(2) H RfS 

(3) COLOR (SP. BG) 

T.y’y't b'*Uy hr KUX©±& 4 t*.y f> (X7°7-f B f) y — T’—'/Jl' 0~15 ) 
t-fo §xx°5-f 16 i $I©*5 

(£ui>yy t h RE AD/ WRITE rJ) 0 


y\VyLTHL*X 

wxx 

TbUX 

COLOR 

Dll DIO D09 DO 8 

FCG 7 -* 
I G R B 

0 0 0 0 

0 0 0 0 
0 0 0 1 

E82200H 

E82202H 

(Table 0) 

1111 

E8221EH 

0 0 0 1 

0 0 0 0 
0 0 0 1 

E82220H 

E82222H 

(Table 1) 

1111 

E8223EH 

1111 

0 0 0 0 
0 0 0 1 

E823E0H 

E823E2H 

(Table 15) 

1111 

E823FEH 


D15 — Dll 


Green 


DIO— DO 6 


Red 


DO 5— DO 1 


Blue 


D00 


16 t'vh 


mm) 

T^xb^U'vhtim 


<wo 


(WJJ) 


*2-2 0 xr54 VAy— r-77U9}g5£ 
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W> 2 $ HBSffl 


PCG X'JT^l© k Gs Rs B T.'fv'i t'*Uy hTKl/XOTfi 4 t'y 

Uto ^X7°5-f K ^^7^FC^->0F» FWtCk 65536 

t>ffii© 16 fe©Jg$^"e§^i- O £/Cs PCG x 'J TfC^StlTC'-S k Gs R> B ©fex-r? 
# 0000 H ©iris rgPj?ir&&L£-fo 

(4) BG Code (SPs BG) 

PCG x V r^<D£<D'*9 (0~255) o 


4-7 x+XPx'JT© ( 2 ) 

r*x M'JTIi:l4l$Wlk x*x U'J? Os x*x U'jT 1 © 2 o©xijr^'4.!9 
ft o 2 o©x y riis TIB©iS *9 s r Kwxffl^^l^(d-{f*i:{ito/c<[lIbfc©i:#x.5. 

titir o 

( 1 ) x+X Px v r 0 (EBCOO OH~EBDFFEH ; 4 K 7 - K) © PCG T KlxX©g 2 g 


(EB0000H 


*H) 


< 64 ;n 0 ?— y * 

cooo 

C002 

C004 

COO 6 


C07C 

C07E 

C080 

C082 

CO 84 

C086 


COFC 

COFE 








DFOO 

DF02 

DF04 

DF06 


DF7C 

DF7E 

DF80 

DF82 

DF84 

DF86 


DFFC 

DFFE 


BG : 8X8K»B/A‘?-7 fit®, BG : 16X16K.>h/A‘ fl|j£ 
< 7 )* 8 £ £ 0 %^ 

512 B-/P 1024 kyP 




@2-14 r^fXPX'jr 0 cOTHPXOija 
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4 . X'/x'f 1 


(2) f+XhUjT 1 (EBEOOOH~EBFFFEH ; 4 K 7 — K) © PCG T KUX©|Eg 
(EBOOOOH + 


64 nf—y- 


E000 

E002 

E004 

E006 


E07C 

E07E 

E080 

E082 

E084 

E086 


E0FC 

E0FE 








FF00 

FF02 

FF04 

FF06 


FF7C 

FF7E 

FF80 

FF82 

FF84 

FF86 


FFFC 

FFFE 


BG : 8X8K*h/;\-?-;' flffifc 

corns 

512 Fy F 


512 

Kyi 


BG : 16xl6Kyl/A " $-y 


1024 F'-y F 


1024 

Kyi 


02-15 r*X Fx <J 7 1 <07 F' UZCVSM 


4-8 CPUT^-fexH 

(1) CPU r^-tex^s, 

MOVE. I Dn, (An) PCG> -r + X t-^Oyj F (n-0~7) 

MOVE.! (An).Dn - y-K 

An : EB0000H~EBFFFEH tTOT KFX 
Dn : 16 f y hr*-? 

**CPU 7*-fexfi7- Ltir OU Ffeii»±) 0 

(2) CPU T^-teXnJtg&^Pal 
• XT”-?^ F X? d— HU'/Xj' 

©jtflfU] (C fe l AT T * -tr X qJtgT"f o 

CPU OTeKi, 1 + + (QD) (C— ijTAifS Ul'^to |yg l 

.8 QD (580 ns t/cfi 1440 ns) fiffi©7i-f F*^^a C t~t 0 

*® <Offlffl = 320 ns (fSMI®) t/cii 800 ns (tgrp^^g) 

^"DISP/CPU" t'-y F V V y y V y F'3 y F o — fry v>x ? ; EB0808H © D09) £ "0" {CfS 
fcttllfs X/54 IX) D-^W^X^OBt^-fijT^-bX^jiiLs CPU (C 

fifSW-S/c*, iSil^T^-fex^RJtKc/siyJ^ ft/cL^©^ F. * », t ? y *> y 
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SffiSffi 


Kt "f h L/c^'oTs V £•? "DISP/C 

PU” t*. y h£ "0" (M^i> "J P) £ LfzWu xXy4 h Wi?x*©7?^X&||||^*Uft^W 

-£-3- ( ^f 1 f4 — 4 '<•* ? ^5 £ v Kx? b-avv'X^ #M) o 


QD 


1/2 QD (160 ns Sfcli 400 ns) 


cpu /^ffl/ cpu fmjm/ 

02-16 CPUT?-tXCT)?'( 


gjSffltc u i? x * £^ffi-tJMiKTF© i fe 0 T-r >9 S*) 0 


H-D1SP 


3—4 QD ffij (1 — -3. 2 jus) 3-4 QD flif <1 — 3.2 jxs) 

I H lyKIBia |H)gHS»]ig| (ft 1.8 ms tali 1.5 ms) 

( 22 jjls ttlii 51.2 us ) ^ . 1. 7 ms & fc\Z 1.4 ms 

X l/yXj'lftHilW X X 


V-DISP 


2^4 y]ft(63.5;us 122 ;us) 2 yj>m (63. 5>us &tdi 122 ;us) 

I v I \~ 

(16 ms ±£M 14 ms) 


Uitxmx-iU UWBI 
02-17 


LWoT, v JHHHIKrex^'f PX^n-iH^X^^ggl^Ji^tis V-DISP © 2 
v-f H H-disp 

hx^B- ii/wi/x^cDF*g^(i N 2 7'fc'i£i®^3 v-fvgfU 

p«n*to 


x-'t-'f y#-x *- KIC Lfcii^ h ®Wslo— SPT- QD ^ih-r-sc: 
£fr£)Ztzl&^ CPU T^-feX^-^CD^Ps^id^iO^^ t* bfrWtf&Ct&fo'Ot'f (MM 

60 US flEti) O 
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4 . XTx'f p 


•'''•y 9 ty y y yx? n— feck^HH^-— Yu&x? 

©MfsK^fc OTT^-feX nltgT'-fo 

XAWk CPU i^x* ipggBfflvy^x*© 2 CPU t^x^iJi c 

pu frrti zx-e§-5 w^x^Ts il^ l P&ftT7?4rx^i*TL£-fo cpu 

^{-#§iAsn/ci*i^(i. 1 7 jop»c-^ i 

^•y^rtgPT-^ic/S^t'fo l/Jot, CPU ^V^X^=&#g^x./c^bi'-''oTiIt.{c : fi‘ 

WztzL^ OT© h'.y HffR(^ol''T(i CPU ffiLy^X^OATs 2 £5PI© W ^ X ;? ©?££ £ o 
CPU # Ui?X? £#§ 7°fiS$TW$Jlct£ lotto 

• '*•!> V ty V y P'X? a-jVUi?X? TKPX EB0808H "DISP/CPU" h'.y P (DO 9) 

• H®-t— YUi?X? 7 P'UX EB080AH "H total" h'.y P (D07~D00) 

CPU |A3OT ui?x? -.fel-t- ^ gm (is » BTJBIT© ifeO T?-f 0 


H-DISP 


3~4 QD ffl (1 — 3,2 s) 

—I iTSiiri I 1 - 

X j casaa f - ■ 


02-18 WV'X^lnit0^4SyX' 


Lic^'oTs 7t£AIi'''.y ? ?*x 9 V Fx? n— jYUi?x?% 1 7j<¥x -f y<I'£ ic#§^x. 
&£S£-(is 1 x-f y|u© H ^S?F B Wl^#§^^.tUi'tM,'io(i-e-#- Cfc/dU H-DISP © 3~4 
QD fJ^-eic^T-T-S-Id:) o 

CaSWH4*fc CPU ©#§iA^-9-^^7i,*Uio^o/di^(is CPU WAV t to 

Bt&ffiLiM tltAVt&Ao 


^' N * .y 9 fy *J y YXV D— ;uu -^x^feiOHIDi}* — KPv^XAffl CPU T^-feXicol'T 
ii> x-yf — f y.+'-x'OS^^ii^-tir/vo 
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is 2$ SffiMfP 


•PCG Utff+X h 

*gOT*#i6fc+^T©#IIWlCfel.'TT 9 -fe XRjfi&rto 

CPU KARSH:, 2 4-+5?*?n.y* (QD) 1C—®, ^©^36, MM 

2.8 QD (900 ns ttzlt 2240 ns) fill;©'? ^ 4 -I Y) t.'to 

SSTDISP/CPU" t*. y h Wvty Kny h d— fruits? ; EB0808H © D09) £ "0" (CPU 

®j) pcg, x+x h*^ffl©^}«»*ff±u -t^xcamm cpu 

fc(6, i(B*ttT^-feX*rpI||Ktt?)i+o rtrrtfL-S-ORS, x^ 74 K ^*^^59yK4fct 
^T©0B*^3&*# » l/ii'ot, V t-f "DISP/CPU" t'.y 

h£ ”0" (UtK* y P) JcL/c^, PCG ^x+X P©T**X*§ffl^fttftH^T+ (2jc* r 

4_4 y\'. y ^ ^ y KX) o— iiliffi^— Fl/v/X^J #M) o 

► 1/2 QD (160 ns &MZ 400 ns) 


/ cpu [mjm_ / wim / / 

02-19 CPUrJ’-teXcOrM SV^ 

®jus tc pcg, f +x h aj+MHUiEiT© <t & y> r-t° 

H ffilSERiSJ 

h- d i sp I iliiiiii I 1 

pcgaext st^ai i-iaia X pcgaect traum a 

1 y'tym (31.8/is itl\z 61 jus) 1 Jt4 yfi (31.8JUS £/c(i 61jus) 

V- D1SP Zf 1.8 ms ttM 1.5 ms) 

(» 16 ms Jfcli 14 ms) 

r pcgaext X 

02-20 V^X:?®SAiilU9?4 $V/ 


y» 1.7« 1.4 ms 


lfJ,T, V PCG, x4-X V-DISP 0154 vfftT? 

fc#SSW.4i8a&&**t>S'#‘o tfc, h t> ^ -a-A» ( 

KiCjHO t-f) o 

X — y * — i y^-x'KL/dl^ H JM881RS©-®-*? QD jWfcM-SCfctf* 
CPU T^-feX*i-e©WPB^(Ci4-o*^i, 9x4 P£$©0 : '&C:<i/&s&l)f f CUM 60/zs 

80D o 
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5 . >Fd-7 


5. tfT s 7f‘3>SP — ^ 

X68000 ©h'T'^ny ha-5 0fl^(C(i 3 ®© *ft^ft&©<fc -p 
iotl'Sto 
(1) 1 

• ?'x 7 4 v x'©|§^ 

• ©fe^-- Kcaaue 

(2) US^X* 2 

f+7K XT’ 5 4 MS®F B ^cfc{tl.7 p 7^^ y -r^OiSS! 

•^77^7 fflSfS©^- ; s~f 7 4 X ')r-4 ©f&£ 

(3) Wi>'X? 3 

• 2twpj*- Koaase 

• 7^'Jf^ ©IxaE (^7Klitg[*I©fiSpli^© 7'y 7 4 y 7 jlj®©X° ^t'Jr-f 

&-#!*< *S8flg) 

■T'77^y7, T*XK Xt/x'f K .•K-y-*x-^*-F©|^ 

7Sfc\ k'-r'tfx y p o-xftOU^X^OT^-teXii^ CRTC ©Ji^i|lHf(C V-DISP {f^© 
ffitftfflM (MFP © GPIP4 sU-h# "0" ©£§) (cft-p<t0(cLT</c$U o 
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5-1 h'r^ny t-D- yUi?X?(DT YVX^y~7 


♦1 : G -*M X *3 : X7y4 hf&S ON/OFF *5 : 1024X1024 7y? 4 "/XWck ON/OFF 

•2 : 1024/512 *4 : r * X F-fyS ON/OFF 


WXJ 

rvvx 

D15 D14 D13 D12 Dll DIO D09 D08 D07 D06 D05 D04 D03 D02 D01 D00 

Is-SX? 

l 

E82400H 

U if - 7 

#!FE-K f&5£ 


♦1 

G. 

* 

♦ 

* 

* 

* 

♦ 

♦ 

* 

* 

* 

* 

* 

* 

+2 

CL1 

CLO 

VVX? 

2 

E82500H 

Uif-y 

Gr./Tx./Sp. rary'f^'JT'ftSS 

?yy 4 is7°y 4 


XT54F 

t4XE 


TtW'Jm 4 
V 

m 

TvWVta 3 

TvWfi 2 

Ty fflf* 1 

* 

* 

SP1 

SPO 

TX1 

TXO 

GR1 

GRO 

WJX? 

3 

E82600H 

«r * * - F 

* 

♦3 

♦4 

♦ 5 

5122*57^*^ ON/OFF 

Ys 

AH 

m 

VHT 

EXON 

H/P 

B/P 

G/G 

G/T 

+ 

SON 

TON 

GS4 

GS3 

GS2 

GS1 

GSO 


112-2 1 t'T^-nyhn -577*:X-?-y7 

*3, £U'>'X?bi> READ/WRITE "TT\ * OMM. 


*&) cr> VHT Xri'n'Str) “fiy-4 X-i/XX ',\-" CTffifflLt-f. 
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5 . b'7'^'3 X h D — 7 


5-2 t'x'tfn y h o — ? y-y'x;?©I$iffl 

(1) Ui/77 1 (E82400H) 

^77^7^^ V IIBE^M Xt&*- K©|§® (CRTC © R20 © D10~D08 


D02 D01 D00 



0 0 : /57^7 16 ft 4 (D02=0 <7>k^^l) 

0 1 : /571 y? 256 ft 2 (D02=0 COkt-Wl) 

1 1 : 7yy <*;? 65536 ft 1 (D02=0 CDtZim) 

0 : /57-Cy7*II 512X512 =E-K 

1 : 7y7 < 1024X1024 *-K (&-f D00=0. D01=0 £t&Zk) . 


(2) V^X* 2 (E82500H) 

yy'x^ 2 ©Tfit'M H (do7~doo) *e(i N 2*77 4 y ^HB©^— yf B E l©:7°7 -i * y -r -c 

©i£/££ffy£to 


D07 D06 D05 D04 D03 D02 D01 D00 



t-7 k i>mjim<vm'7’y7 -f -y 

0 0 : 7*77 j "/ ^1®^— 0 

0 1 : ^77 >f 7 7®®^— V 1 

1 0 : ^77 4 "/ 7®®^— i? 2 
1 1 : /77-f 7 7®®^-^' 3 

>r 7 7®®^-S^ (#^£<9;fr£te|5Lt) 
H#@^^BtlI{4c7)^v^^7 >r v7IM^->^ m^fe<nWi\m±.) 
^ o t i>mjmcom^yy < "/ 7®®^-y#-s|- 


<8?t&> 

★&*- Kfcfcit^^xx ^ >y ?Bffl^-^§^£«MS&©;®i>£* 

1.7*77^ •yT'UBffi 1024X1024 

UBS#* 1024X1024 K y h&ZCICD*- h'Tlt^ 777 4 y *Bffi^~ 2 - 2 1 
©<£ y (cfiJi9o(J- JKtk^— s*# 1 jgL&'&i? <Itlt>©^*x 7 4 y 

T'BSS-^offiii^- '^BSF b^ox'x c ©Bffi©flJ&liK{i£ilir/.: tf-e-to 
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G03 


1024 


@2-2 1 /77^ (1) 

Mftj&icftot-t (la® o 


D07 D06 DO 5 D04 D03 D02 D01 D00 


1 

1 

1 

0 

0 

1 

0 

0 


GO 2 r 

G01 | L 

GOO | * — 


V 0 

1 

2 

^-$7 3 


2.^77^ vtmm 512X512 

CCD*— K~Cli> ^7 7 >f -y — 2 2<D&5lcMQ^ttbtlX\i't'to 


sc 3 



H2-2 2 *y?I«0#5§- (2) 
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5 . 3 > h D ~7 


•^7 7^ y 65536 1 ffi*- K©££fi^ &©<fco&t'.y F tfj&fCft <9 S "f (SI 

© o &fc\ Jifc*fcjte^fcR— ©^57* y*Hli#5*W*LTK^3££ttT?S*tf 

/4>0 

D07 D06 D05 D04 D03 D02 D01 DOO 


1 

1 

1 

0 

0 

1 

0 

0 


1/7 7 4 •y/^-K** 256 fe 2 B*-K©££(i. 16 fr&- K©t§©^57 -4 -y^HB 
0 £ 1 5:^7T, /774 2 £ 3 ^^7T*jMLJto V 

774 •y/HB^— V s Oil ®K/774 •y/jlB^— S? 2 £ 3 

©®5fcJilM&: isjtsi &© i7Kf.y h Uplift oTlSto ftfc\ -5 ®5fe)iSffi(c 

[5]—© /77477 BBtHt^fi^ LTIS^I- 3<I iiiT'it -&/U> 


• /774 •y/Hffi^-^ Oil ©#5fe)liffi^ i 'iS <- a 


D07 D06 D05 D04 D03 D02 D01 DOO 


1 

1 

1 

0 

0 

1 

0 

0 


(US) 


■ /774 -y 2 £ 3 ©®fc®{&*i7t;<<^§a 


D07 DOC D05 D04 D03 D02 D01 DOO 


0 

1 

0 

0 

1 

1 

1 

0 


(H® 


1/774 -y 9 16 fe 4 B*— K©£S(i> 4 ^ / BBtS^* < 5 

fri^ftehiafleLtt-o WiZ>mMmm-<D?y7 4 -y /HBS^£®ILTt&rf3<i 

£ti-e§£-£X,o 

&fc\ C CT#5fe£ft/c@B^#©#^- K»g (H* ON/OFF »k ¥i8BJ»s 

/7'ft'Jf4 HID ©S^cfc 19 t-To 
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W.2% HffifcJfP 


V'y-xy 2 (E82500H) ©Tffi'M h (D13~D08) T(i, VvV 4 •y:?®]®, x+X h®jffi, 
x 77 ^f hWMfal®'?? 4 * ') -r-f o^gcfc&ft^tiro 


D13 D12 Dll DIO D09 D08 



7 ?? < 'viwmtf&m 
o o : fl^yie i | « 

0 1 : flBfcMIfi 2 

1 0 : flByHi 3 
1 1 : <*ib 

T*xh*ffl®7EJ®a ()®etl5g«*ai±|5|±) 
xrv'i hBffiaE^yie o®a^«*«(spi±) 


ftfc, ^77^ ^0® (DO 8, D09) , x*X h0® (DIO, Dll) > 7^5^ h®ffi (D12, D 
13) 


(3) V'y7,9 3 (E82600H) 

3 ©±{4 4 b*-y Mete, ^77-f •yiJ'fg®® 512X512 ON/OFF ©|£3i ; &fT'‘' 
*Sfc\ COiS^Jil^X* 1 © DO 2-0 ©££/ittW$TC u fo 

DO 3 D02 D01 D00 







L 



i> t> t kSBBlQtfiSV OFF 

6 -ok tflBfcW&tfiSV «B«** ON 

r#@fc®5tHCbW«v^BB«^ off 
a tflbfeisa^v on 

h# a tfl6jfewa**isv «©9 ?&k off 

on 

t> -o k 6®5fcl | ®{4£ 5 ®V '>liffi£X»3fer: OFF 
fc O t iflBfcWatfffiv «S«*yK ON 


65536 fe 1 ffi*-K©i$tt» (^©ioftfy i) tt (® 

© o 


D03 D02 D01 D00 


ON 


1 

1 

1 

1 


fzfi L, ffift© K -y Hctevvr, hr Kux*i 0000H ^o-^Oyflyy h 

ooooh ©ii^rii, awicttot+o 
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5 . > h D — 7 


D03 D02 D01 D00 


^ OFF 


0 

0 

0 

0 


tztZ U ffi&© K >y HCfcOT. ^O'^y h T K -y 

0000H o 


§^*77^ vt 256 fe 2 B^e- K©£ §tX &©=ko*j:k*'y hflRjRlCttD £+ (@© o 

• fcoii^5fe)llfir©©'-'>^'7 7-f 'y^@B^— S'&iK^LTs ^©iBtilMfit©?'x7 -f -y 7^ 

- -7 ©^©Jffl^-t £ ^ 



DO 3 

D02 

D01 

D00 

ZM&COfyy 4 ON 

1 

1 

1 

1 


/c/d'U l>oil>flBy8fibWftl'^9 7-f »^^-^©flE*©K» HCfc-^T, 'tUy hTK 
1/XiS 00H ©Jt£ti> Hl : @(C#$yiM{a*^''^-v7i@B©l3lL: K’V hO^U-y hT Kl/XiS 
&t*l*9 Li>u *0*1*9 b7 FUXb 00H commit, *1*9 

b7 KUX 00H ©y<Uy h'f'— life's *1*9 b~7 KUX 00H C''7'> I't' 
0000H ©ig£li®Hf§{;:fcj5$-f 0 


DO 3 D02 D01 D00 


It@<7)/77 4 "/ 9 OFF 


0 

0 

1 

1 


ftfi U ioi fe#5tilS{fcW'7'x 7^y7^~ i?©ffift© K 9 h (cfel'T. * 1* 9 hTK 
WXj&S 00H fflU&iis '<l'-y 5 7KVX 00H ©'*U-y h 
hr KUX 00H o^v-y hf-^A 5 0000H ©li^iiiSWl-^ *9 tXo 


■ ioi 7 ^ y &©®5fcHMffi©7'x 7 4 9 7 


ZMB<7)?y7 4 'y^OT^— S'to* ON 


DO 3 D02 D01 D00 


1 

1 

0 

0 


fcflfU X§0{C^fc)lifir^O7'7 7-f 7 7^--7©ffI©Ky HcfcV'T, hTK 

1/XJ &s 00H ©ii^tis y<U-y KTKVX 00H ©' N °W h x 5 — 't‘o &fc\ 

K 7 KWX 00H © '«U-y 5f'-7A s 0000H ©^li®^^*? t^o 
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DO 3 DO 2 DOl DOO 


—%r&cr)7yy 4 "/ J OFF 


0 

0 

0 

0 


W:U ffil©F'-y Flcfcl'Ts ^-O^U-y I'TFUXi^t'^'y F 7 s — 9 'y'f^ 

0000H G£BJD o 


fttSs ^57-f yt 16 fe 4 Bfccktf 256 ft 2 B*- F©»&* d d ®'g5fe)lMfi[(i, WX 

X* 2 fcT8S5£Ui:75>f*!J 

V'-Xx* 3 ©k*.y F D04 Tfi^ X 4 y XH0B 1024X1024 B.7F ON/OFF ©I&® O'X 
x^ i © D 02-1 (Dtg^m zm't't o 


D04 



0 : ®dn<7}|£bjN OFF 

1 : ®®C7)^^ ON 


W-Xx;? 3 CD t’y F D06~D07 -?{*> f + Xl, XX'v'f F^B; ON/OFF ©i&SSff'.'t'fo 
ttfc\ f.y F DO 7 ltM%lTi-o 


D07 D06 DOS 

♦ 




L 


0 : T^rX HBUKOifcK OFF 

1 : T*X FB©OfUF ON 

0 : XTy'f hSmcom* OFF 

1 : XTyj ON 


X68000 uit* f+xiiit^y?^ h H® ©^^ fc<£ 0 \ 7‘77-f 2 x 

jjUi&ts*- k-cox'xx-f y 7 -7iiF 0 i©y 7 t y f ^ couttt, ^°w-y F^n 
(-f+x lixy 74 FEB©' 1 '^ MiW, X' 5 X-f * XSSB 2 . 

4 -XO'-eix.y F '^l^y FT F'UX^|'C ! '®ft;|lll{4^^^$tlti‘o 

•y F T F’UX#* 00H ©lH^-fis -?-©'\°w-y F?- j? tcfrfrt) t>if^ ^©'g5fe)ltSfir©iiiB© y ' ? ^ 

•y FT Kux^t^^y Ft'— <9 tt‘o 

fc/i'U ^774 y KJCfcl^ ^^77 4 7 7-!-71i©^V 

•y FT Kwxis 00H Ts 1 O-CiBB^B: ON jWft£3*vn'S*mk 'tUy FT F' 
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5 . VFd-7 


l/X OOH LfrU OFF © ^<I/» FT F'VX 

00H ©?9$£]&»j&*k&'f 0000H <fy7 A 7 ^BEirx+X F (xx°7 

-f F) WMf’Scoy y 4 * ') r -f (co^Tii, ^ti^ti©^' 5 ^ ^ F£%;£L'TX'''2>/c26, ^u y F 
T KFX©gt A, ^'y F ^r — 9 T'®5fc)®{i* s ^^ $ tl £ fo 


• 'fyV A v ?HB® 512X512, 16 fe 4 i 
cictlfc^ts 4 -^©HBii, ^© t te <9 •C'fo /c/iL, ^S©SP59‘ii ys °i^'y ft 
KFX OOH iL^-fo 



ii-ot i,®5fe)ilHa* 5 fiV^X97 -f -y 71®^— V 


=&Q\z.mh''7vy a -y Xi®'®^— V 
“# i icflBtSk^'KV >/77 -f -y V 


fcot tflBtlWCiA^v ^4fyy 4 -y 2'Bffl / '«.— $7 






• 





VZZZZZZZZk 



HI 






(1) (2) (3) (4) (i) cTV^gyf; (2) 
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mmum 



(1) (2) (4) 


(1) (3) (4) Mfcl IttotWsk 


(2) (3) (4) 


m*tr 


H2-2 3 ?77 4 4 


3 h-eii. ^ t 'J f to 

D15 D14 D13 D12 Dll DIO D09 D08 


Ys 

AH 

VH 

E0 

HP 

BP 

GG 

GT 


0 : — K 

1 : 7=57 < "! 7^-i7m&n*<r^lz^Zixtzffl&k t*X b (X7y4 b) W 
Z(Q737jy7*-imB<oabmiZtfi>yki>l&' 
Mtetzimx ~t, tik. ?77J", l&comi^zzr) 

£i4>\ fJfXh (X7y4 h) 

0 : iS^'t — H 

fcrtfU (D12=’l\ Dll="l”) <T>kt\t. ttffl-C&S/tW -/Hi^ 

IZ&9&+. 

1 : 2 iW±&Z * * - K - F fc U: k * s 7x7 

0 : Reserve 

1 : D12=T <T)k%. ?77 <"/? VRAM MXlVt-? X\ ¥5880. W^7’y4t , J 

'?4&T3m£8%Lt-r. 

0: D12=’l’ <X)k%, tm r^^^Ur-ft-HkUi-f. 

1 : D12=" r <7)tz. ¥mte-bkl£?, 

0 : V 

i : ttitmvtry 4 *>jtj imx- k 

0 : affit- H 

1: •*?Hffi^-i'‘Tt&5£$iT*:*Sk. rUt\ t' 

0 : a#^- K 

l:r d rX}' (XTy4b) WAVvV^t'J 00H <r>pmk?77 -f -y:?BffikO¥a 
0 : CMPCUT (Ys) 

1 : CMPCUT (Ys) ttmMWz "IT kU X— At — ( y^-X^T'fcn Vt*— 
ffifittkiUSLi-f (TV BiBSr^-yhLi-t) . 
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5 . Fd-7 


5-3 4®BM£-K©i¥*B 

a) ¥mm- k 

k t (is ^®;0ffii*l©^''7 7 j y ^OB©#-^ 

a. t>oii#5fe)iie©igor7 7^ ytms*-? <&&&&&&&'<- w 

7*77 4 y 7 0® V s £ ©Pel 

b. it^Bffick feo£^5felii{i©®^^57-f y7WM^~'7 (^igog^f^HB) 

£> ^-©^*7 7 -i -y ?0®J: + X b (XT'v-f b) 0 ®£©Pb3 

c. t/Cs 7-'*- 4 yi-°-x*B#-e(is liiBts 

0ffi^-i? (^i20iJnl®^0B) £s fl/f - k':r ! *0B£©Fifl 
T\ ffi«ai3£SftfcfiKJ©fe*^ti^<V'-7 h-y (50*) KLTmti&fr&Z&m (tzli U 
c. TltU^7 7 3 ©h*. y b D18-T tiSCi) 

®$®(i:iis ffiny bn-joi/^xj’ 3 ©k*. y b D12s dU&tblz. "1" itSK 
D14 * "1” Kf Kfcft V)tto 

0 2 — 2 4 t?n ^frSBJJ-t — K ©# X-^f^rEl^; L ^ T'o 



(SB *) 


02-2 4 K 
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B 2 M HffitOT 


£ TF > b'eDpffll&milt'to 


[1] ^7 7-f yffflifit, r*x h (X’fy't h) 

■y h 7 K lx X 00H ©ft^ t ' t -to 


D15 D14 D13 D12 Dll DIO D09 D08 


E82600H X 1 X X X 1 X X (Xtiffit) 




ffiffi^ftS:T ;S fXl'7\V'yhrHWX 00H <K 


02-2 5 (1) 


[ 2 ] ^7 7 -f ■^^- v ’ lffltf+X h ( ytfy'i h ) Bffit ©^ 3 W ; £: fr '<''£' 3 ‘o 

zftommty? y * » *h®t?hj£l *■#-#.» a commit, <i©**x y < * t 

Bffi^ feott>*l.vaBaRffiT?**j6®36**t)* , #‘o t>U r*X h (XT °vA h) B ®©® 
5 fellMffi ©^ i '®'-' , ' i:s h (yfyJ h ) Bffi£ s ^©t t 

it, ?y 7 a v 9 ©fe©»li¥£li:tt <0tt o 


D15 D14 D13 D12 Dll DIO D09 D08 


E82600H 


X 

0 

0 

1 

1 

1 

0 

1 


( Xtlffit ) 



>=> 


02-2 6 ( 2 ) 
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5 . > h n — y 


[3] fv y 2 Kicfc^T. i^li^ 

{4©iS<-''^'5 7 -c -y 7lDig<i&fcliMB{i©iS^'7 7 4 y tefc\ 

¥2 0 ^©^SiifB^{ifeo t fe#5fe)iMfi:©iS^^7 7 ^ -y ttz^iD-?? y J y 

ife©»tt¥»fc«t) *+o 


D15 D14 D13 D12 Dll DIO D09 D08 


E82600H 


X 

0 

0 

l 

l 

l 

l 

0 


(Xtiffi*) 




02-2 7 #jgBJft-K (3) 


[4] [2] t [3] OfiS©Wl^to 

D15 D14 D13 D12 Dll DIO D09 D08 


E82600H 


X 

0 

0 

1 

1 

1 

1 

1 


[5] X-'W KTl“o tlf [2] SbC [2] 

D15 D14 D13 D12 Dll DIO D09 D08 


E82600H X 0 1 1 1 1 0 1 (Xfiffit) 



H2-2 8 K (4) 
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^2$ Bffif'lfP 


[6] X— — f ytf-x'Bt©^®^- KT-fo ti 1 [3] ©jtt^®)^ [3] T?¥ 

^ t\ t -r 0 


D15 D14 D13 D12 Dll DIO D09 D08 


E82600H 


X 

0 

1 

1 

1 

1 

1 

0 


(Xiiffit) 



[3] com 


*pm 



02-29 ¥j^#6-K (5) 


[ 7 ] [5] t [e] mijvmmmztto 


D15 D14 D13 D12 Dll DIO D09 D08 


E82600H 


X 

0 

1 

1 

1 

1 

1 

1 


(X li^S) 


^<£fc\ D08. D09 ”0” ©3i£(i^ fi^o Ltz 

iSots U5>X* 3 © D08~D15 ©fiffl8SftSffi(4R©«t ^ K 


D15 D14 D13 D12 Dll DIO D09 D08 


E82600H 


0 

0 

0 

1 

1 

1 

0 

0 
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5 . fcf7^fr =* > h o — -7 


( 2 ) #$c 7 'yj* <J T--{*- F 

ert =3 y b a-y<m,i?xt 3 ©t*. y h D12 * ”i\ dii £ ” 0 " #^7^5^ 

t'Jr't^-nctevti-o 

^y°y 'f * ') T-ft- Ki M\ 7 -f y 7 0®©$-^ feoi fe®5feJiffi:© 

'J 7-? m%y "y'ft'jT 

K -r+x h (X7°7^ h) ffiilBBSLrt:® 

^fc'i^f +x h (yy°yj h) 


D15 D14 D13 D12 Dll DIO D09 D08 


E82600H 


X 

0 

X 

l 

0 

l 

X 

X 


(xiiffig) 




02-30 mcry4*')T< : Z-Y 
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HffiSffi 


4 *') (dio £&m) 

^©X‘5X-f -yX VRAMOT'-t'j 
f-^otTfify h *1* d £ c ©«$g©fs«&c®ffi l t 

-to Kto, r+X K HcULTiijl'^ii^MfflnJtlT-fo 

^7^^ VRAM ®7t'Jr-7 (LSB) iWWBffifcffiffi* «*£ CD10-"1" ©«&) 



02-3 1 «iSJg 5 £ 


*¥2SHJ3Jg5££fT -7 m&tz fc'.'Tx x*7 7^77 VRAM ©X* Uf'-^Oit>T? LSB 
ffiStf* B) m®b*.y h&t^T "0" cat a it, LSB (WI}^f.y B) ICfc ’T’ 
L^V''T< TUSl'o 

*/5 7^ >y X VRAM ®7t'Jf-^© LSB 5 1§£ 0)12-" 1\ Dll-"1\ 

D10-’T') s ^77^7?®^l/7 B^tt|82-3 2©«k5fcfct>* , #‘o dO^-KTtis 
&'*uy hTKU7i^«i/7 bt Kwxoi^ggE{i|qIl;|IitLT<^Si'o £<f^ i/xx-f 

•y X ®ffi[5]±©^ian^^ff -7 «£ ttffilt LT(/:^'o 


70 


5 . t '.T*t 3>Fd-7 


/77 4 "/? 1 Mffig 


fyy^ 2 M®@ 



M2 — 3 2 7^»AV>y 


(4) CMPCUT (Ys) {I^f vmwm .*-' 'W ytf-X m 


*-A # -X*t 2X-A # -W“X' 

[2] D15=”0” 

| | *-A'-Xtofl-AM;tf’-X' 

Tl^t\ b'T^i® 

o&HflkL 

l CMPCUT fi^- 




[1] D15=T 
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»2* mmm 


(5) '*Uy hT KWX 

[1] r+X h (X7°7^f h) ^^7 hT Kl/X 
[READ/WRITE nj] 


THWX 


TY\sX 


D15 — Dll 

DIO — D06 

D05 — -DOl 

D00 

Green 

Red 

Blue 

I 



16 tf*y Yt 




OOH 

01H 

02H 


OFH 

10H 

1FH 


E82200H 

E82202H 

E82204H 


E8221EH 

E82220H 

E8223EH 


"/b 


FOH 

E823E0H 

FFH 

E823FEH 


X7y4 h 

A°W b 


i£2 —2 2 f^rXF (X7°7^b) A-1/7FTF1/X 


[2] ?7 y J yfyilsy hr Kl/X (16 256 fe*— K) 

[READ/WRITE «J] 


n’MTKW 

vax? 

D15 — Dll 

DIO — D06 

D05 — DOl 

D00 


/?7^ VR 

TYVX 






AM «y 7-9 



Green 

Red 

Blue 

I 


OOH 

E82000H 




01H 

E82002H 

16 h # 7lf” 



02H 

E82004H 



/57^7? 







J’SV "/ h 







(16 ttdi 256 fe) 

OFH 

E8201EH 




10H 

E82020H 

















M'Wh (256 fe) 

FFH 

E821FEH 





^ 2-23 ?y7 4 ''/f^U'ybTYUX ( 1 ) 


X^U"/YTYUX OOH HI'JhLT "0000FT £A*lT<rt:£V\ 
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5 . > hn-7 


[3] ?yy 4 vt'tl'y tT b'UX (65536 fet- K) 

CREAD/WRITE a] - ] 


A° lA,h?K H 
?7U<# VR 

am mr-i 
TftA'f t 

WX? 

rvux 

D15 — D14 

D13 — D09 

DO 8 

D07 — D06 

D05 — D01 

D00 

ffi # 

Red Tfi 

Blue 

I 

Red Tfi 

Blue 

I 

OOH 

02H 

04H 

FCII 

FEH 

01H 

03H 

05H 

FDH 

FFH 

E82000H 

E82004H 

E82008H 

E821F8H 

E821FCH 



cccqc k 

8 b 

vb 

8 b 

7 b 

DDDoD c t Y'S'l/"/ P 

D15-D08 CD 8 t'-y Vi)' 
D07 — D00 CD 8 t'-y 

-tel^bU TG 8 t' 
■yhtl X&KLit. 


ffMfPVk 

VR 

AM 

WJ7.9 

TYVX 

D15 — Dll 

DIO — D08 

D07 — D03 

D02 — D00 

tit # 


Green 

Red ±G 

Green 

Red _L{i 


USUU b 

OOH 

01H 

E82002H 



65536 fe=E— KAWh- 





02H 

03H 

E82006H 

8 t'-y b 

8 b'"/ h 

D15 — D08 CD 8 t'-y b*' 

04H 

05H 

E8200AH 





D07 — D00 CD 8 t'-y hi 
-tWhU ±G8 t' 
•yhi:LTaj*Li-t. 

FCH 

FDH 

E821FAH 






FEH 

FFH 

E821FEH 







IS2 — 24 ?77< -y?7SU-yhTh'UX (2) 


XZtl&lWU-y hUi7X?Th'UX<7)T-?lZli. Jgg'Ji: LX^U-y bTFUxmtMlXKtzZW 
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6. CGROM 


6-1 C G R OM©f±$!£ 

(1) 7 * X F ©JfjjJc 

• 1/4 HX? (8X8. 12X12) 

(8X16. 12X24) 

•£ftX^ (16X16. 24X24) 

( 2 ) 

• 1/4 SX? (6X7. 10X10) 

•^SX? (7X13. 10X18) 

• (15X16. 24X24) 

(3) X=£& 

• 1/4 MX& 256 X? 

• ¥ftX^ 256 X? 

• ^HX? 752 X^ (JIS 3- K [±&7 KVX] 21H~28H. 

[TffiT Kl/X] 21H~7EH) 

3fl 1 7K1PS? 3008 X^ Ois 3-K [±{5T KXX] 30H~4FH. 

[TffiT KXX] 21H~7EH) 

H 2 3478 X? (JIS 3— K [±&7 Kl'X] 50H~74H. 

[Tfir KUX] 21H~7EH) 
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6 . CGROM 


6-2 CGROMCD7 Kl/X7 7 7° 

MSB 4 16 fcf'y h * LSB 

F00000H 

16X16 752 £7) 

F05E00H 

16X16 7 *>b 

m 1 3008 £7) 

F1D600H 

16X16 7 *>b 

m 2 mm 3478 * 7 ) 

F388C0H 

F3A000H 

8X8 7 *>h (256 £7) 

F3A800H 

8X16 7 *>b (256 m) 

F3B800H 

12X12 7 *>b (256 £7) 

F3D000H 

12 X 24 7 *>h (256 £7) 

F40000H 

24X24 7 *yb mmZ 752 $&) 

F4D380H 

24 X 24 7 *>b 

<m i mm^ 3008 m) 

F82180H 

24X24 7 *yb 

m 2 3478 m) 

FBF3B0H 

FBFFFEH 


16X16 7 *Vb 752 m) 


16X16 7 *>b 

m i mm 3008 m) 


16X16 7 *>h 

m 2 mm? 3478 SC¥) 


8X8 7 *Vb (256 £7) 


8X16 7 *>b (256 X¥) 


12X12 7 *yb (256 m) 


12 X 24 7 *>h (256 J&) 


24x24 7 *>h mm? 752 m) 


24 X 24 7 *>b 

m i mm^ 3008 m) 


24X24 7 *>b 

m 2 3478 m) 


H2-34 CGROM7HVX777 
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6-3 CGR0M©7 Kl'XfftJlK 


(1) 8X8 7*7 V 


MSB 


16 t'-yb 


LSB 


8 t'-yh 


(2) 8X16 7* 7 h 


8 h'-y h 


13 


14 


15 


F3A000H 

0 

1 


F3A002H 

2 

3 


F3A004H 

4 

5 


F3A006H 

6 

7 


F3A008H 

o 

1 


F3A00AH 

2 

3 






CGROM TYX/X (1) 



MSB 16 tf *y F* 


L! 





F3A800H 

0 : 

1 


F3A802H 

2 

3 


F3A804H 

4 ! 

5 


F3A806H 

6 

7 


F3A808H 

8 

9 


F3A80AH 

10 

11 


F3A80CH 

12 i 

13 


F3A80EH 

14 i 

15 


F3A810H 

o ! 

1 







02-3 6 CGROMTHWX (2) 


TX*-3-H 
ooh <r>7*vy 


rx* f~ 3-K 
OOH 0)7 *7h 
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6. CGROM 


(3) 16X16 7 * y b 


- 16 t>b- 


0 

1 

2 

3 

4 

5 



26 

27 

28 

29 

30 

31 


MSB 


16 fcf *y h 


LSB 


F00000H 

0 

1 


F00002H 

2 

3 


F00004H 

4 

j 5 


F00006H 

6 

7 


F00008H 

8 

9 


F0000AH 

10 

11 


F0000CH 

12 

13 


F0000EH 

14 

15 


F00010H 

16 

17 


F00012H 

18 

19 


F00014H 

20 

21 


F00016H 

22 

23 


F00018H 

24 

25 


F0001AH 

26 

27 


F0001CH 

28 

29 


F0001EH 

30 

31 







H2-37 CGROMTKl/X (3) 


J I Sn-K 
2121 H coy*yh 
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(4) 12X12 7 *W 


<-12 fcf *: 

vb~+ 

0 

1 

2 

3 

4 

5 

1 

1 

1 

1 

1 

1 

18 

19 

20 

21 

22 

23 


MSB 16 t'-yl- LSB 


F3B800H 

0 

; 1 

\ 0000 

F3B802H 

2 

j 3 

i oooo 

F3B804H 

4 

! 5 

: oooo 

F3B806H 

6 

! 7 

; 0000 

F3B808H 

8 

i 9 

i oooo 

F3B80AH 

10 

: li 

i oooo 

F3B80CH 

12 

j 13 

; 0000 

F3B80EH 

14 

: is 

j oooo 

F3B810H 

16 

i n 

: 0000 

F3B812H 

18 

: 19 

; 0000 

F3B814H 

20 

j 21 

i oooo 

F3B816H 

22 

; 23 

i 0000 






02-38 CGROMTKUX (4) 


TX*-3-K 
ooh nyavy 
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6. CGROM 


(5) 12X24 y *yv 


<-12 

* } — *• 

0 

1 

2 

3 

4 

5 



42 

43 

44 

45 

46 

47 


MSB 16 t'-yb LSB 


F3D000H 

0 

; l 

; 0000 

F3D002H 

2 

i 3 

i 0000 

F3D004H 

4 

I 5 

! oooo 



F3D02AH 

42 

j 43 

; 0000 

F3D02CH 

44 

j 45 

: 0000 

F3D02EH 

46 

; 47 

; 0000 




00H C07*>h 


@2-3 9 CGROMTHl^X (5) 


(6) 24X24 y *V\- 


24 t'-y K 


0 

1 

2 

3 

4 

5 

6 

7 

8 




63 

64 

65 

66 

67 

68 

69 

70 

71 


MSB 16 b*'y h LSB 


F3D000H 

0 

1 


F3D002H 

2 

3 


F3D004H 

4 

5 




F3D02AH 

66 

67 


F3D02CH 

68 

69 


F3D02EH 

70 

71 





J I S3 — K 
2121H <7)7 *yh 


@2-4 0 CGROMTHWX (6) 
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7 . X— /K— - r>7lv— X<*:7|— A'— 


X68000 fc<DJ:?t£=i y K£if#- h LTl'^-fo 

(1) &$#$£«- F (7k¥|5»®& 15.98 KHz. 60.52 Hz) 

ayta-^g®ix-^ f y^-xTBB© 2 oW-nt 

• ^t— ' ,s '— X + + n y t°^.— y^-x’lilBo <1©*— K 

-m. *-'*-**■* tubs xum 

S&t&iBiiiU - -i x'<k k> fe'M iteVt-f (7K¥. Silt felt 8 % /h£ iMBir * -i Xizte o 

tt) o 


few****- x 

HISOt -f XX V -i X 

512X256 (Y'V b) 

*9 471X236 (K-yH 

256X256 

*9 236X236 

512X512 

*9 471X471 


*2-25 «2W*«flFE-K 







02-4 1 gt«Bffigt-F 
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7. X — A y#— Xfc^"— X^-vy 


<1©^- KT-fi. $5fe© XU Xlturbo y V -X’^UX-'-'-'f ytf-X'*- K©fli}(;u -T 
y^-y-x^ic££Sffii®W<i!®x-''?-'f ytf-x't- Kfe^*H— h LX^tto ftfc\ 
U^tl©i|§^ t> X — X + -f 7T'to 


t&RXiX-'W y.-K-Xt-H 

512X256 

256X256 

mmmtgi&J—rs-'! ytf-Xt-H 

512X512 


H2-26 x-; W ytf-X^e- H 


[flSwixwW y.-K-x^-K] 


[g(K*M«®x-^*— f y#-Xt- K] 


CRT Hffl 


rzzlH-X^'JSifiTX-fcx 


— ) pi-x t ') ©fir ? -fex 
- g g ggSg°°S°9°S. — llal-X^U^TX-feX 
IsJ-x^'JStfirx-fex 


SfSlX 4 — >H«tf>5X*- 

ffilfcx -r — ;PH<7)5xx— 

i 


\_T\stTxmnmi. my-i-wti, 

lolt^tUT-^^rx-fex] 



[rUt'jtS^com ffiSx-r-^KT* 
ISo^Ur-:?? rTX-feX] 


(to£ U jMrtliX-' \'-x* -V y § ivfc a y 


02-4 2 X — ^ "? — T y--K— Xt— K 
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ififflSffi 


(2) 31.5 KHz. MhUWSM 55.46 Hz) 

. K<t LTii^ y H LTfcPK y*-x*i@Sti 

■*#- P LTl^^o 

. n y t°j.— — v^7+-i> y©|S7K©& (fc/fL. xywfiijTJitf— ■ /,f 

— x * + y ic 'C'fo 


[y— ■ *— 



• 512X256 t 256X256 © 2 ggcA*- P'fi. Xlturbo 200 7-fyt- Kt® 

(/c/f L. 7K¥/SiE[B]WIi]®l^!ijS'- ' ^ A) o 

(3) A# CPU i ciSx-^-4 y^-x'o^ijgij 

DMA © PCLO (8 #t°y) dOfl^^r DMA © U S' X ;? £)> L 

T^ - j. v 9 't'-S 01 £ l<2«fc o T. X — 4 y^ — X** — Kiilfe ^ Ao 

<ng> DMA © PCLO (C AA £ tVCl<' S> ©lIOll^WflAf (A y45-7’EW 

©i^(i "L” iftotfc’D. ^SiHtL^^A/o <hCAAA X — ''°— A >#— x*©i§£(3Ai-a|$©Il 

it®»f s nxo -s © t. i "H" ©m-t^A^Ao la^ot. c 

©tf-P£ 1 ®fiMSEUJlK^§. fcL "L" frb "H" -.©fWM'X-^-4 y|- 
5C^— K-e*»>^ "L" 0^ F 

-K/TV^-K) il'Sfctt-CAo 

<A'S> PCLO ©*- Kii DCRO (DMAC ©f- + V%>\> 0 ; VAX^T KU X E84004H) ©f'Z 
P 0. 1 (PCL) £ 00 (£f&^A SdiitckoT. PCLO £otAPBU t.'to PCLO 

©lASli. CSR (®U< DMAC ©^+y*7l/ 0 ; U^X^T P'UX E84000H) ©b'y P 0 (PCS) 
SJlT "H” ”L" ^WJLf-fo 
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mm 

'WyVWfc ' 

X68000 TTtt* FM LSI tlT YM215U LSI t LT MSM6258 

t't o 



83 


as) 




1. FMbI 

X68000 7? {is FM LSI t LT YM2151 LTl'^-To 


1 — 1 

• 8 tzii U 1M 32 tfST*SBWT?SS**-o 

• / -1* X &t -to 

• t S «Ci #T? § 2 -fo 

• gsfcj&izJtU -fo 

'■*99- TKT&mn lci-6-lt &T g£to 

• «g£ti 1.6 Hz y F omk?WCfct a -i t **■? & * f o 

• t'zfy— K Jgfi^ll* s * i {ibtLti‘o 

• !«K)!}t5«SfL <#SI¥nfcLfc?K tV7- F < frttS 

c t ic «t 9 s 

• 2 •o<D9'1 v-^igLTl'S-fo 
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i . fmifs 


2 FM^my'vvtm 


Ch.l 


Ch.2 


Ch. 3 


Ch. 4 


Ch. 7 


Ch. 8 


Ml: Slot. 1 ■ 
M2: Slot. 9 - 
Cl : Slot. 17 ■ 
C2 : Slot. 25 ■ 


Ml: Slot. 2 - 
M2 : Slot. 10 - 
Cl : Slot. 18 - 
C2 : Slot. 26 - 


Ml: Slot. 3 
M2 : Slot. 11 
Cl : Slot. 19 
C2 : Slot. 27 


Ml: Slot. 4 
M2 : Slot. 12 ■ 
Cl : Slot. 20 - 
C2: Slot. 28 ■ 


Ml: Slot. 5 ■ 
M2 : Slot. 13 • 
Cl : Slot. 21 - 
C2 : Slot. 29 - 


Ml: Slot. 6 
M2 : Slot. 14 
Cl : Slot. 22 ■ 
C2 : Slot. 30 • 


Ml: Slot. 7 
M2 : Slot. 15 • 
Cl : Slot. 23 ■ 
C2 : Slot. 31 ■ 


Ml: Slot. 8 - 
M2 : Slot. 16 - 
Cl : Slot. 24 - 
C2 : Slot. 32 - 


OPeraftar- 


OP 


Noise Sloth&ffl 


-£■ Slot 



YM2151 YM3012 


OPM 




LFO 






DAC 


ACC 







Ml : Modulatorl 

M2 : Modulator 2 

Cl : Carrierl 

C2 : Carrier2 

OP : FM Operator 

LFO : Low Frequency Oscillator 

ACC : Accumulator 

PG : Phase Generator 

EG : Envelope Generator 


03-2 FM^ir/n.y;?0 
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*3$ 


1-3 


31 B 

Wxy%> 

is m 


CT 


Hi*®? CT1, CT2 fcftlEU JWIfJJSrff&o. 


KON 


j-v>^j\sfy;<—kxz3-v b-byrt—hz*—ay/ayt&. 



KC 

OCT (8 :*? f-7) b NOTE £Oi5$Srff&6 . 


PG 

KF 

i.6 -t y . 


(PHASE 

MUL 

KC, KF £Ofifflfi!f8cOfg^S:$tf>&. 


GENERATOR) 

DTI 

(KC tzi&xr-'jyy) 5r4i.S. 



DT2 

imztt trrtxnmmbs-tz . 



PM S 

tvx-K 



AR 

T9v9 (TA) £015$. 



DIR 

xrxF-T-f^-m If (TDD coi5$. kc hzx'oxy-'jyy^!. 


EG 

D 2 R 

13 (TD 2 ) £015$. KC tzj: Ox-y-V'y 9^1. 


(ENVELOPE 

RR 

U'j-xnsft! (tr) £015$. kc izioxy-uyy^i. 


GENERATOR) 

KS 

AR, DIR, D2R, RR <r>Xir-')yyuKjVZziybU-)b-f&. 



D1L 

ig j> { 7 t xbT 49 -t y Hr -i 9 4 lzWt?i~ & K;ho!S$. 



TL 

(^p®) ai.if^avm-rttzMb-y)vv'<jv, 

1/yX? 

(WRITE 


AMS 

fifl^p£OlS$. 




MODE) 

OP 

CON 

FM-OP £O0S8?8l££tS$-f £ (8 ®S) . 


(FM OPERATOR) 

FL 

7 4-b^-y?9i> UK)b<r>ay b u-lbibftc 0 . 


NO I SE 

NE 

;4Xcow& 0 


(NOISE 

NFRQ 

yjxvmmm.. 


GENERATOR) 





LFRQ 

ois$. 


LFO 

W 

mm (fm) , jgin (am) 


(LOW FREQUENCY 

PMD 

k/uomw. 


OSCILLATOR) 

AMD 

u'wmm. 


ACC 

LR 

op ^fi^-sr l m\. r ^i(c. 



CLKA1 

CLKA2 

^ — rMv A (~r*-A-:7n-S:?6£S-ti-&. 



CLKB 

94-? B hza— rt— 7D- 


TIMER 

LOAD 

^-(7 A, B cOte®), ffibOHfflL 



F RESET 

:*-r\— 7n-^5r^7 yT’U'JXf'coft'gZ 0 9 >y p-f h . 



IRQEN 

7 -Y ^-o-7n- Sr P P t , 9J 0 5i*Sr$|gIcf 5 . 



CSM 

A £0*-A-7n-f&±B#{;:®S^<T£OXn-y PSr^r- rt^S. 

7y? 

WX? 

B 


£8 Sr*t75;/. 

(READ 

I ST 

W7U £075:/<0tf®S:S-f. 

MODE) 





113 — 1 
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1 . FMffili 


1-4 FMfSl/v ; X^©TKUX'77> / ' 


WX9 

7YVX 

D07 DO 6 DO 5 D04 D03 D02 D01 D00 

tit # 

E90001H 


FM $U'>'X?TYUX#-Y (WRITE) 

E90003H 


FM ^UV'JX9r—?7-Y (READ/WRITE) 


* 3-2 FM^imfcU'sXl'COTVUX-Z-yr 


FM H zg©ftg|$ Ui?x? ©®$;ii> Ctl^ou i/X? Kf'- 

1. Ui/Xj'TKUX E90001H (CT^-teX (OOH — FFH £-C\ II 

-to 

2. fc|C % 42 y t'LW'f'-^l/'^^TKl/X E90003H 

ttz^ Ui?X?7FUX E90003H frb?-? ZM&itilfctgi&ti' Ui?X?7FUX E90001 

/ste';-b.y FBf(i N &ft®us>xt©-r ; - titter "0" icfc&fc-fo 
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7KW 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 


20H 

LR 

FL 

CON 

^y^)V 1 

s 

s 

s 


i 

27H 

LR 

FL 

CON 

8 


28H 

s 

2FH 

30H 

s 

37H 

38H 

s 

3FH 


KC 


KC 


KF 


KF 


PMS 


PMS 


X X 


X X AMS 


X X 


X X 


AMS 


v i 

(D4 — -D6 DO — 'D3 te NOTE) 

i 

i-vyfyl' 8 

(D4-D6 lij-77-7', DO— D3 li NOTE) 


f -*V*)V 1 

S 

8 

^y^)V 1 

( 

^y^)V 8 




40H 


5FH 


DTI 


MUL 


DTI 


MUL 


60H 


7FH 


TL 


TL 


80H 


9FH 


KS 


KS X 


AOH 


BFH 


AMS X X 


AMS X X 


AR 


Xn*yh 1 

S 

XU7 b 32 
XU7b 1 

S 

Xn 7 b 32 
XP7b 1 


X0 7 b#-{4 


AR 


DIR 


DIR 


XD 7 b 32 

XD7b 1 (D7 12 AMS-EN) 

s 

XU-y h 32 (D7 li AMS-EN) 
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1 . FMilrS 



D 7 

D 6 

D 5 

D 4 

D 3 

D 2 

D 1 

DO 

m # 

B 

X X X X X 

1 ST 



$k 3-4 FM^igRgpWx'X^TFPX- 7 -yr: READ MODE 


1—5 f- + y %j\sb x n . y f 

YM2151 ©ffjglsIB&tett FM 2 LtUlto 1M 

yx- 70 Hi 4 8 ^©^^RJtlT-r^bs 32 X n FOBf^fljT’K; 

fp-f-5 J:5(c0E§*sii®;$nTE'S'ro + F#-^©W&li^©jIi9 T~fo 


FUNCTION 

M 1 

M 2 

C 1 

C 2 

Modulator 1 

Modulator 2 

Carrier 1 

Carrier 2 

XU"/ h#-^- 

1 2 3 4 5 6 7 8 

9 10 11 12 13 14 15 16 

17 18 19 20 21 22 23 24 

25 26 27 28 29 30 31 32 

f+ym *7 

12345678 

1 2 3 4 5 6 7 8 

1 2 3 4 5 6 7 8 

1 2 3 4 5 6 7 8 


,Itf)XO'y Mi Noise j&* 
ENABLE (NE=" 1 " ) CDtfmV -* 


^3-5 fty^Uo 7 h<DRH$ 
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B 3 M W'sYtik m 


1-6 FM^zgWv’X^OpIffl 


<KON : KEY 0N> 


D7 D6 D5 D4 D3 D2 D1 DO 


08H X 


S N 


CH. No. 


3 t*.y h©fty|;D|^ (CH.No) <fc> 4 k*. y F © X n (SN) V 

(*-*7) *5*.*C&|c«k?K MWMBUgg S-to 

SN - "1" 4— *7 

SN - "0” 4—4 7 

f- + 7*;i/#^fcU *3-5*#JBLT<;«Sl'o SN © D3^ D4 n D5s D6 tfy F fcU -£tL-? 

tl^3-5© MU M2 V CU C2 KftJtotTtXn .., F L £ -f o 


<CT : CONTROL OUTPUT) 


D7 D6 D5 D4 D3 D2 D1 DO 


1BH 


C T X X X X W 


CT1 n^WOSi-^-U) 

0: 8 MHz 
1 : 4 MHz 

CT2 (FDC Ml\ READY tK-P) 

0 : FDD CO READY #» GfflRfMtt 
1 : 3Si$IJ READY 


D6n D7 t* CTU CT2 IdtfJSU hT?-fo 

X68000 TOU CT1 4 MHz/8 MHz ©W^X^TAYUt/o "0" 

&*&&&& 8 MHZs "1" 4 MHz ICtiQtto ^fclHz-y FB#(i "0" lct£Ztzi6 

8 MHz 

CT2 it FDC (7 n y k 0 --?/ X7 3 7 P d-5) © READY ttfri&Smt READY ftlKU 
FDD (7Dy t°— r'-f X7 V=7'{'f) <Dt£&t&MW.ir Z t tiTo ”1" ^SjAtYi^ 

$J READY \cUiQt-fo CJ-b-y PB#t>) ”0" j&s#fc&StU FDD © READY FDC 

1a^£j&©I£fflteol'Tli:£#2£N 7-U x7©Pi£fflU:ol'Tfi^4^5£#MLT< 
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1 . FM^il 


<PG : PHASE GENERATOR) 

KC. KF^ MUL> DTK DT2. PMS ?-?T\ *+ 'J 7©/Hi$£K 

I'-tmim^&ztzoommm.^^Lz-t. ztz, lfo ey? 


• KC : KEY CODE (OCK NOTE) 


28H 

2FH 


D7 D6 D5 D4 D3 D2 D1 DO 


OCT 


NOTE 


*-3 — Kii 1 HicStfL 1 r’-fTs 1 7 t*-y ±& 3 fcKy F*s OCT 

(8 s T{4 4 b*.y F# NOTE tmitto OCT t NOTE ©M£Mi H 3 - 6 £#j® 

L~C ( 


• KF : KEY FRACTION 


37H 1 ^ 1 1 

1 HiCoitfL 1 1 6 tKy YfriKK) ZlTo CO 6 f-y F-r'-^T 1 ®© 

(100 -fey F) P^&i.e -fey Fgi]^©p 0 ^PlT®@t*lfi^©'Sci^T-g^-r (H3- 
6#JS) o 


D V) 36. 7 Hz D 4698. 6 Hz 

i I 



*3-6 OCTtNOTEcOWSlI® Wn~,7 4 MHz B#) 
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* 3 $ w'sh-mi 


• MUL : PHASE MULTIPLY 


40 H 
5FH 


D7 D6 D5 D4 D3 D2 D1 DO 


DTI 


MUL 


1 WfcftL 4 4 t*.y Yfrbt&'Ot'to KC> KF & 

3-7 mt-t Z £ t &T ZZlTo 


MUL=D3M)0 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

MULTIPLY 

0.5 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


H3-7 MUL(7>fifflffi$8 


• DTI : DETUNE (1) 


D7 

D6 D5 D4 

D3 

D2 

D1 

DO 

X 

DTI 

i i 






FD = 0~3 
*M > t'-y F 


1 fffcJfL 4 3 h'y hfrbtelQtlro KC n KF U % 

3-8fr*?m<D&0fct>irfr{cfflmk®i : ftt:Gffl\nWt1rZ£ttfX°gZir o -I© D 

T1 KEY CODE (OCT t NOTE ©±fi[ 2 t'y h) (tj; 9 X^r - >J v7 

ZtVZ\'Z'to 
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oc 

0 

0 

0 

0 

1 

1 

1 

1 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 

6 

7 

7 

7 

7 


1 . FMb?® 


NOTE 

FD =0 

D-CENT 

FD =1 

FD =2 

FD =3 

FD =0 

D-FREQ 

FD =1 

( HZ ) 

FD =2 

FD =3 

0 

0.000 

0.000 

5.025 

10.036 

0.000 

0.000 

0.053 

0. 107 

1 

0.000 

0.000 

4.228 

8. 445 

0.000 

0.000 

0.053 

0. 107 

2 

0.000 

0.000 

3.559 

7. 110 

0.000 

0.000 

0.053 

0. 107 

3 

0. 000 

0.000 

2.993 

5 . 980 

0.000 

0.000 

0.053 

0. 107 

0 

0.000 

2.515 

5.025 

5.025 

0.000 

0.053 

0.107 

0. 107 

1 

0.000 

2.115 

4.228 

6.338 

0.000 

0.053 

0.107 

0.160 

2 

0. 000 

1.778 

3.555 

5.330 

0.000 

0.053 

0.107 

0. 160 

3 

0.000 

1.496 

2.990 

4. 483 

0.000 

0.053 

0.107 

0. 160 

0 

0.000 

1.258 

2.515 

5.025 

0.000 

0.053 

0.107 

0.213 

1 

0. 000 

1.057 

3.170 

4. 225 

0.000 

0.053 

0.160 

0.213 

2 

0.000 

0.889 

2.667 

3 . 555 

0.000 

0.053 

0.160 

0.213 

3 

0.000 

0.748 

2.242 

3 . 735 

0.000 

0.053 

0.160 

0.267 

0 

0.000 

1.258 

2.515 

3. 143 

0.000 

0.107 

0.213 

0.267 

1 

0 . 000 

1.057 

2.114 

3. 170 

0.000 

0.107 

0.213 

0 . 320 

2 

0 . 000 

0.889 

1.778 

2 . 667 

0.000 

0.107 

0.213 

0 . 320 

3 

0 . 000 

0.748 

1.869 

2.615 

0.000 

0. 107 

0.267 

0 . 373 

0 

0. 000 

0.629 

1.572 

2 . 515 

0.000 

0. 107 

0.267 

0.427 

1 

0.000 

0.793 

1.586 

2.114 

0.000 

0.160 

0.320 

0.427 

2 

0.000 

0.667 

1.334 

2 . 001 

0.000 

0.160 

0.320 

0.480 

3 

0.000 

0.561 

1.308 

1.869 

0.000 

0.160 

0.373 

0 . 533 

0 

0.000 

0.629 

1.258 

1 . 729 

0.000 

0.213 

0.427 

0.587 

1 

0. 000 

0.529 

1.057 

1 . 586 

0.000 

0.213 

0.427 

0 . 640 

2 

0.000 

0.445 

1.001 

1.445 

0.000 

0.213 

0.480 

0.693 

3 

0.000 

0.467 

0.935 

1.308 

0.000 

0.267 

0.533 

0 . 747 

0 

0.000 

0.393 

0.865 

1.258 

0.000 

0.267 

0.587 

0.853 

1 

0.000 

0.397 

0.793 

1. 123 

0.000 

0. 320 

0.640 

0 . 907 

2 

0.000 

0.334 

0.723 

1.056 

0.000 

0.320 

0.693 

1.013 

3 

0.000 

0.327 

0.654 

0 . 935 

0.000 

0.373 

0.747 

1.067 

0 

0.000 

0.315 

0.629 

0.865 

0.000 

0.427 

0.853 

1. 173 

1 

0.000 

0.315 

0.629 

0.865 

0.000 

0.427 

0.853 

1. 173 

2 

0.000 

0.315 

0.629 

0. 865 

0.000 

0.427 

0.853 

1. 173 

3 

0.000 

0.315 

0.629 

0.865 

0.000 

0.427 

0.853 

1.173 


£3-8 DETUNE (1) 
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35 3 HE 


• DT2 : DETUNE (2) 


COH 

DFH 


D7 D6 D5 D4 D3 D2 D1 DO 


DT2 


D2R 


1 WfcStL 4 2 Vy bfrt>t£<Q tiro KCn kf U m 

3-9 tZTjx-fJ: o t c tft-eg t~to 


DT2 = D7M)6 

0 

1 

2 

3 

(cent) 

DETUNE 

m 

0 

+600 

+781 

+950 

1 

+1.41 

+1. 57 

+1.73 


£3-9 DETUNE (1) 


• PMS : PHASE MODULATION SENSITIVITY 


D7 

D6 D5 D4 

D3 

D2 

D1 DO 

X 

PMS 

X 

X 

AMS 


i ^icfcfL i f'-**«5£u 3 tv bfrt>t£'otto mm® lfo (mmmm) 

©t 2-f- gbh**Ls 8 t- y h Tits,) * KCs kf icjp^x igmm* 

/'(X) „ fXy-b, Cffl^Slis H3 - 1 0 (wirt 

0 8 ISfgtcny F a-ju^g fto C <1 ICTjrf fitted LFO ©titf7£ s fcA;© t § 

©MT-fo 


PMS=D6 — D4 

0 

1 

2 

3 

4 

5 

6 

7 

MOD. MAX (cent) 

0 

±5 

±10 

±20 

±50 

±100 

±400 

±700 


£3-10 PMS<D!S£ 
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1 . FMerilS 


<EG : ENVELOPE GENERATOR) 

EG ©tftfjLK OP j&Si M Hfes Hfi©Bf£Ig£ 

{t&^z-t-fo EG ic4— * <1© EG ItT^cDXo^itLt-to 

TA TDK feck O' TD1 TD2 ^©^ff(i> 0 db, fc^rX F 

-<>>1/ (D1L) icttolfciaicfTfcft**#*,, 


KEYON KEYOFF 



AR : ATTACK RATE 


80 H 


9FH 


D7 D6 D5 D4 D3 D2 D1 DO 


KS 


AR 


1 WicJJL 4 1 J f-9\ t 5 My bfrbU'Ot-to EG ic4 

n«t«S*&*»^U TA 0 db icjtLt-To d©7 7 yt&ffS (TA) * AR 

ia?),I3-lK 3-1 2 ©<£ O ■?. C t-fo tfK AR ti KEY CODE ic<t 

^x-y-y y?'£*i£©-?\ H3-3*#MLT<^Si.'o 

• DIR : 1st DECAY RATE 

D7 D6 D5 D4 D3 D2 D1 DO 



X 

X 

DIR 


I AMS-EN 

1 4 7*—9W£ffL^' 1 7*— 9 It 5 My t-&t>t£<0tir o EG 0 db©i£. 

mmz7rXbT i '('r'<i"<McmiZ* 0 L07rX br^'r^^fS (TD1) * DIR KJttK 

SI3-1 Is *3- 1 2v>&oKW(M'f2>z.tft-vgtiro ttz^ dir it key code (c^iyxy- 
— y EI3-3 ; £#MLt<:A:£<<\> 
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• D2R : 2nd DECAY RATE 


COH 

DFH 


D7 D6 D5 D4 D3 D2 D1 DO 


DT2 


D2R 


1 efl^L 4 U 1 7*— 7 (i±© X 0 (C 5 t*- y EG iiXyX b 

r-U >r 4 & t-tii y Kr'-f >r 4 ic&Q' c®ty:Bfr*—*7t'Z:Mgt'to c© 

■fe*y (TD2) £ D2R icj;!K *3-1 K 3-1 2©«k 5 lc8fl£*-.6c tj&*r 

it-to £*:> D2R (i KEY CODE lc£Q zf- >J >?$tlZ®?^ g|3- 3 £#J$LT < /c^^o 

• RR : RELEASE RATE 


FOH 

FFH 


D7 D6 D5 D4 D3 D2 D1 DO 


D1L 


RR 


1 4 -r'-^IS^U 1 7*-* -5 tc. 4 h*.y b^b&iQ 4f° EG (±4-4 

yztiztv y-xic^^ HtfcMgfi (96 db) £•#-«> coy y-xa# 

Pal (TR) * RR fc«k!3*3-l K 3- 1 2©<t-5lc|^-rsct*i-C^t'ro RR i± KE 
Y CODE icJiQZ'r-'J y?$tlZ®?' 03-3£#J®LT 
RR t±> DIR fc=ktf D2R ClJt^ TffiAi 1 f. y b^fclYfci&a#?ffe&*jg< ft 9 t to 

• KS : KEY SCALING 


80 H 
9FH 


D7 D6 D5 D4 D3 D2 D1 DO 


KS 


AR 


1 HfcftL 4 1 -r’-7l± 2 k'. y bfr&fj: V) t.-f a c® KS (± AR^ DIR. D2 

Rn RR £00® U KEY CODE (c«fc!3 % &u- b£x^- y y^'Ltto X^r- y 
1213 - 3© J: Ob: 4 ®:Pg{C =i >• X^r— y y^LfcI©§L- b 

7rXb4^^ >J y - X ©£B#|»W&* D * 
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1 . FM-f® 


KC 

KSO KS1 KS2 KS3 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

2 

0 

0 

1 

2 

3 

0 

0 

1 

3 

4 

0 

1 

2 

4 

5 

0 

1 

2 

5 

6 

0 

1 

3 

6 

7 

0 

1 

3 

7 

8 

1 

2 

4 

8 

9 

1 

2 

4 

9 

10 

1 

2 

5 

10 

11 

1 

2 

5 

11 

12 

1 

3 

6 

12 

13 

1 

3 

6 

13 

14 

1 

3 

7 

14 

15 

1 

3 

7 

15 

16 

2 

4 

8 

16 

17 

2 

4 

8 

17 

18 

2 

4 

9 

18 

19 

2 

4 

9 

19 

20 

2 

5 

10 

20 

21 

2 

5 

10 

21 

22 

2 

5 

11 

22 

23 

2 

5 

11 

23 

24 

3 

6 

12 

24 

25 

3 

6 

12 

25 

26 

3 

6 

13 

26 

27 

3 

6 

13 

27 

28 

3 

7 

14 

28 

29 

3 

7 

14 

29 

30 

3 

7 

15 

30 

31 

3 

7 

15 

31 


m -x-y-'jyT’Udkni'-HZ. TavidZMii'-h < r ) (o 2 fgizzvm 

com (RKs) $rMXfzi>X>X~f. 


RATE =2 X R + RKs 


R : AJlCO&l'—h 

AR, DIR, D2R LttfiK RR 14 

uiSxftzma^tMco 2 <gfc 1 h fc L tt. 

63 4 i-^X RATE=63 

RKs : KEY CODE t KS XlZt&m (£28 . 

tztzL, XXX CO KEY CODE (4T0«4o(C, NOTE COTfZ 2 t'-y Mi®0 
%Ttz KC SrfflV^-T. 



KC 


X 

D6 D5 D4 

D3 D2 

D1 DO 


OCT- 


-NOTE- 


03-3 ^-xy-'jy? 


*3-1 U 3-12(4. 03-3T?fttS+- x*-V y?'&®u-b 6 *■? 4 

e- y k Tfit 2 t * y HxftifxBMlTi't'fo 
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%3m 


(10 1-90 *) itzit (90 %-10 %) 


10 % frb 90 ttzlt 90 i frb 10 % tjttl>l#l§]Srir;Li-f. 
0 M = 4.0 MHz XWtLXMi-t. 


EG ATTACK TIME 

EG DECAY TIME 

RATE 

msec (10%~90%) 

RATE 

msec (90%~10%) 

15 3 

0.00 

15 3 

1. 22 

15 2 

0.24 

15 2 

1.22 

15 1 

0.24 

15 1 

1.22 

15 0 

0.24 

15 0 

1.22 

14 3 

0.30 

14 3 

1.39 

14 2 

0.36 

14 2 

1.62 

14 1 

0.42 

14 1 

1.95 

14 0 

0.59 

14 0 

2. 43 

13 3 

0.55 

13 3 

2. 78 

13 2 

0.65 

13 2 

3.26 

13 1 

0.78 

13 1 

3.89 

13 0 

0.98 

13 0 

4. 87 

12 3 

1.12 

12 3 

5. 57 

12 2 

1.31 

12 2 

6.49 

12 1 

1.57 

12 1 

7. 79 

12 0 

1.96 

12 0 

9. 74 

11 3 

2.24 

11 3 

11.12 

11 2 

2.61 

11 2 

12. 99 

11 1 

3.13 

11 1 

15. 58 

11 0 

3.91 

11 0 

19.48 

10 3 

4.48 

10 3 

22.26 

10 2 

5.22 

10 2 

25. 96 

10 1 

6.27 

10 1 

31.16 

10 0 

7.87 

10 0 

38. 95 

9 3 

8. 95 

9 3 

44. 52 

9 2 

10.44 

9 2 

52. 83 

9 1 

12.52 

9 1 

62. 32 

9 0 

15.65 

9 0 

77. 90 

8 3 

17.89 

8 3 

69.03 

8 2 

20.87 

8 2 

103.86 

8 1 

25.05 

8 1 

124. 64 

8 0 

31.32 

8 0 

155.80 


7 3 

35.78 

7 3 

177.43 

7 2 

41.75 

7 2 

207. 74 

7 1 

50.10 

7 1 

249. 28 

7 0 

62.62 

7 0 

311.60 

6 3 

71.57 

6 3 

356. 12 

6 2 

83.50 

6 2 

415. 47 

6 1 

100.20 

6 1 

498. 57 

6 0 

125.26 

6 0 

623. 21 

5 3 

143.15 

5 3 

712. 23 

5 2 

167.01 

5 2 

830. 94 

5 1 

200.40 

5 1 

997. 13 

5 0 

250.50 

5 0 

1246.41 

4 3 

286.29 

4 3 

1424. 47 

4 2 

334.01 

4 2 

1661.88 

4 1 

400.81 

4 1 

1994. 26 

4 0 

501.01 

4 0 

2492. 83 

3 3 

572.59 

3 3 

2848. 95 

3 2 

668.01 

3 2 

3323. 77 

3 1 

801.62 

3 1 

3988. 52 

3 0 

1002.02 

3 0 

4985. 65 

2 3 

1145.16 

2 3 

5697. 88 

2 2 

1336.02 

2 2 

6647. 53 

2 1 

1603.23 

2 1 

7977.05 

2 0 

2004.04 

2 0 

9971.30 

1 3 

2290.32 

1 3 

11395.78 

1 2 

2672.05 

1 2 

13295.07 

1 1 

3206.45 

1 1 

15954. 08 

1 0 

4008.07 

1 0 

19942. 60 

0 3 

Ml* 

0 3 


0 2 


0 2 


0 1 


0 1 


0 0 

urn*. 

0 0 
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1 . FMet® 


(96 dB — 0 dB) ttzl* (0 dB— 96 dB) 

xuow o % *>£> ioo %, ttd± ioo % *>& o * 

5* iZ<7>mi 0 11=4.0 MHz x-m.Lxh*)i-t. 


EG ATTACK TIME 

EG DECAY TIME 

RATE 

msec (96dBM)dB) 

RATE 

msec (0dB~96dB) 

15 3 

0.00 

15 3 

6.02 

15 2 

0.47 

15 2 

6.02 

15 1 

0.47 

15 1 

6.02 

15 0 

0.47 

15 0 

6.02 

14 3 

0.57 

14 3 

8.03 

14 2 

0.67 

14 2 

8.03 

14 1 

0.81 

14 1 

9.63 

14 0 

1.00 

14 0 

12.04 

13 3 

1.09 

13 3 

13.77 

13 2 

1.27 

13 2 

16.06 

13 1 

1.53 

13 1 

19.27 

13 0 

1.91 

13 0 

24.08 

12 3 

1.99 

12 3 

27.52 

12 2 

2.33 

12 2 

32.11 

12 1 

2.78 

12 1 

38.53 

12 0 

3.48 

12 0 

48.16 

11 3 

3.98 

11 3 

55.04 

11 2 

4.65 

11 2 

64. 22 

11 1 

5.58 

11 1 

77.06 

11 0 

6.97 

11 0 

96. 33 

10 3 

7.97 

10 3 

110.09 

10 2 

9.29 

10 2 

128.43 

10 1 

11.15 

10 1 

154. 12 

10 0 

13.94 

10 0 

192.65 

9 3 

15.93 

9 3 

220. 17 

9 2 

18.58 

9 2 

212.12 

9 1 

22.30 

9 1 

308.25 

9 0 

27.88 

9 0 

385.31 

8 3 

31.86 

8 3 

440. 35 

8 2 

41.53 

8 2 

513.74 

8 1 

44.60 

8 1 

616.48 

8 0 

55.75 

8 0 

770. 60 


7 3 

63.72 

7 3 

835.95 

7 2 

74.34 

7 2 

1027.48 

7 1 

89.20 

7 1 

1232. 97 

7 0 

111.51 

7 0 

1541.22 

6 3 

127.43 

6 3 

1761.39 

6 2 

148. 68 

6 2 

2296.04 

6 1 

178.41 

6 1 

2465.94 

6 0 

223.01 

6 0 

3082. 42 

5 3 

254.87 

5 3 

3522.77 

5 2 

297.35 

5 2 

4109.90 

5 1 

356.82 

5 1 

4931.89 

5 0 

446.02 

5 0 

6164.86 

4 3 

509.74 

4 3 

7045. 55 

4 2 

594.69 

4 2 

8228. 76 

4 1 

713.63 

4 1 

9863. 77 

4 0 

892.04 

4 0 

12329.71 

3 3 

1019.48 

3 3 

14091.09 

3 2 

1189.38 

3 2 

16439. 61 

3 1 

1427.27 

3 1 

19727. 54 

3 0 

1784.08 

3 0 

24659.42 

2 3 

2038.95 

2 3 

28182.20 

2 2 

2378.78 

2 2 

32879.23 

2 1 

2854.53 

2 1 

39455.07 

2 0 

3568.16 

2 0 

49318. 84 

1 3 

4077.90 

1 3 

56364.40 

1 2 

4757.55 

1 2 

65758.46 

1 1 

5709.06 

1 1 

78910. 15 

1 0 

7136.33 

1 0 

98637.69 

0 3 


0 3 


0 2 


0 2 


0 1 


0 1 


0 0 


0 0 
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• D1L : 1st DECAY LEVEL 


D7 D6 D5 D4 D3 D2 D1 DO 


FOH 

FFH 


D1L 


RR 


1 WfcStfL 4 7 s '-*a»£U 1 4 Vy EG It £<D Is* **&&&& 

Si7rX 3 dB h f±T 


D7 

D6 

D5 

D4 

24 

12 

6 

3 


D7~D4 "V (= 45 dB) OiStt % 48 dB 

• TL : TOTAL LEVEL 


60H 

7FH 


D7 D6 D5 D4 D3 D2 D1 DO 


X 


TL 


i 4 -r'-*£t§5£u i ?- 9 \ 1 7 t*.y h^&Tx^rro eg Trswsnfcs^fja 

-e©ft(c*t U (UmMTMt) ^SoULt op safe 

) teJ:^fi^WLSto 0.75 dB -efcDs §f. y 

7ioTl.'ito 


48 

24 

12 

6 

3 

1.5 

0.75 
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1 . FM^i® 


• AMS : AMPLITUDE MODULATION SENSITIVITY 



1 : AMS -f 

0 : AMS T -t XX.— 7)]/ 


i 1 1 i r-?tt i 0 eg a lfo *»&© lfa ( 

8 t*.y h) x ^ **■? # t -to $ j-ss 

d©jgfi^iitt s AMS-EN x-f •yf 1 (C<tl9XD •/ F 
tRT'§£-fo /£fc\ AMS ©t-'— 


AMS 

AM MOD (£ck) 

0 0 
0 1 
1 0 
1 1 

0 

23. 90625 dB 
47.8125 dB 
95. 625 dB 


^3-13 AMSOft*33!Jg 


<0P : FM OPERATOR) 

PG y-r-yjl'ZM&lijlt'to EG fr£>© 

*©^ FM-OP 0K©ffS!®fjXtt) l 9#X.^f'-\ 

(ClSbT> -r — h'A'y ^-^^^©3 y F b— 

CdT FM ACC {CigbtFt-fo 
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Hr 3 ^ it 


• CON : CONNECTION 


20H 


D7 D6 DS D4 D3 D2 D1 DO 


LR 


FL 


CON= (Fs) 


27H 


1 UKotfL 1 ±©<t9(^ 3 b*y bfrbUQtiro <L© CON iCck^ 8 ^ 

FM-OP ©-e (EI3-4#flS) „ 8 

S * -5 C £ *r qJtlT-r o 


CON=0 

C0N=1 


C0N=2 


C0N=3 


C0N=4 


C0N=5 


H3-4 FM-OP« 
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1 . FMtil 


• FL : SELF FEED BACK LEVEL 


D7 D6 D5 D4 D3 D2 D1 DO 


20 H 
27H 


LR 


FL 


CON 


1 1 7 sr -**S8£U 3 FL ©i/^W4S3-l 4©*k5Cg. 

H 1 CT t ic 3 y h n — 


FL= (D5 — D3) 

0 

1 

2 

3 

4 

5 

6 

7 

LEVEL 

OFF 

7r/16 

7T/8 

7T/4 

7C/Z 

7t 

In 

An 


5^3 — 14 


<NOISE : NOISE GENERATOR 

NOISE j&s-f*-y/PSn4t, 32 #gOXD. y X'oxo.y NOISE 

CD® (i NO I SE GENERATOR (D?a £ <L <t T'^X. 5<Ii: ^'T' § £ fo 

t/Cs iV'CD-7'li 32 Xo. y F 0 (Dx>"<b- dCD 
Tjty x#— + f'-c 

• NE : NOISE ENABLE 



D7 

D6 

D5 

D4 D3 D2 D1 DO 

0FH 

NE 

X 

X 

NFRQ 


NE CDh'.y F (- D7) * "1" lef-Sis 32 fricDxo.y F iiX 4 X'icft 9 £-fo 

• NFRQ : NOISE FREQUENCY 
NFRQ 

fM (KHz) 

fNoise = 

(KHz) 32 X (NFRQ) 

*« = 4000 KHz (YM2151 ??%%&) 
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*3$: -f^KWii 


ft J 4.0 KHz 125 KHz ©0, mt&ihZ <1 £1*0 COt §©/ 'i X®MM 

!i. 


2*17 - 1 

TNoise = 

(sec) fNoise (Hz) 

ft] 32.8 sec frift] 1.05 sec V) fto 

<LF0 : FREQUENCY 0SC> 

ft] 53 Hz frZft] 0.008 Hz t ElSffl tcfgJSJi]^©»^'T' itto MM, = 

t ' t m c®tg 

mtj tm^nrnx gtt* 


• LFRQ : LON FREQUENCY 


D7 D6 D5 D4 D3 D2 D1 DO 


18H 


LFRQ 


8 t*.y 5 £#J®XT <*££<, \, 

• I : WAVE FORM 


D7 D6 

D5 

D4 

D3 

D2 

D1 DO 

CT 

X 

X 

X 

X 

W 


±© 2 mim&m (fm) . cam) 4 as® (®3-5 &#m) 
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1 . FMWiH 





DATA 

(HEX) 

FREQ. 

(Hz) 

DATA 

(HEX) 

FREQ. 

(Hz) 

DATA 

(HEX) 

FREQ. 

(Hz) 

DATA 

(HEX) 

FREQ. 

(Hz) 

FF 

59.1278 

BF 

3.6955 

7F 

0.2310 

3F 

0.0144 

FE 

57.2205 

BE 

3.5763 

7E 

0.2235 

3E 

0.0140 

FD 

55.3131 

BD 

3.4571 

7D 

0.2161 

3D 

0.0135 

FC 

53.4058 

BC 

3.3379 

7C 

0.2086 

3C 

0.0130 

FB 

51.4984 

BB 

3.2187 

7B 

0.2012 

3B 

0.0126 

FA 

49.5911 

BA 

3.0994 

7A 

0.1937 

3A 

0.0120 

F9 

47.6837 

B9 

2.9802 

79 

0.1863 

39 

0.0116 

F8 

45. 7764 

B8 

2.8618 

78 

0. 1788 

38 

0.0112 

F7 

43.8690 

B7 

2.7418 

77 

0.1714 

37 

0.0107 

F6 

41.9617 

B6 

2.6226 

76 

0.1639 

36 

0.0102 

F5 

40.0543 

B5 

2.5034 

75 

0.1565 

35 

0.0098 

F4 

38. 1470 

B4 

2.3842 

74 

0. 1490 

34 

0.0093 

F3 

36.2396 

B3 

2.2650 

73 

0. 1416 

33 

0.0088 

F2 

34. 3323 

B2 

2.1458 

72 

0.1341 

32 

0.0084 

FI 

32.4249 

B1 

2.0266 

71 

0.1267 

31 

0.0079 

FO 

30.5176 

BO 

1.9073 

70 

0.1192 

30 

0.0075 

EF 

29.5639 

AF 

1.8477 

6F 

0.1155 

2F 

0.0072 

EE 

28. 6102 

AE 

1.7881 

6E 

0.1118 

2E 

0.0070 

ED 

27.6566 

AD 

1.7285 

6D 

0. 1080 

2D 

0.0068 

EC 

26. 7029 

AC 

1.6689 

6C 

0. 1043 

2C 

0.0065 

EB 

25. 7492 

AB 

1.6093 

6B 

0. 1006 

2B 

0.0063 

EA 

24.7955 

AA 

1.5497 

6A 

0.0969 

2A 

0.0061 

E9 

23.8419 

A9 

1.4901 

69 

0.0931 

29 

0.0058 

E8 

22.8882 

A8 

1.4305 

68 

0.0894 

28 

0.0056 

E7 

21. 9345 

A7 

1.3709 

67 

0.0857 

27 

0.0054 

E6 

20.9808 

A6 

1.3113 

66 

0.0820 

26 

0.0051 

E5 

20.0272 

A5 

1.2517 

65 

0.0782 

25 

0.0049 

E4 

19.0735 

A4 

1.1921 

64 

0.0745 

24 

0.0047 

E3 

18.1198 

A3 

1.1325 

63 

0.0708 

23 

0.0044 

E2 

17.1661 

A2 

1.0729 

62 

0.0671 

22 

0.0042 

El 

16.2125 

A1 

1.0133 

61 

0.0633 

21 

0.0040 

EO 

15.2588 

AO 

0.9537 

60 

0.0596 

20 

0.0037 

DF 

14. 7820 

9F 

0.9239 

5F 

0.0577 

IF 

0.0036 

DE 

14. 3051 

9E 

0.8941 

5E 

0.0599 

IE 

0.0035 

DD 

13.8283 

9D 

0.8643 

5D 

0.0540 

ID 

0.0034 

DC 

13.3514 

9C 

0.8345 

5C 

0.0522 

1C 

0.0033 

DB 

12.8746 

9B 

0.8047 

5B 

0.0503 

IB 

0.0031 

DA 

12.3978 

9A 

0.7749 

5A 

0.0484 

1A 

0.0030 

D9 

11.9209 

99 

0.7451 

59 

0.0466 

19 

0.0029 

D8 

11.4441 

98 

0.7153 

58 

0.0447 

18 

0.0028 

D7 

10.9673 

97 

0. 6855 

57 

0.0428 

17 

0.0027 

D6 

10.4904 

96 

0. 6557 

56 

0.0410 

16 

0.0026 

D5 

10.0136 

95 

0. 6258 

55 

0.0391 

15 

0.0024 
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B3 m s 


D4 

9.5367 

94 

0.5950 

D3 

9.0599 

93 

0.5662 

D2 

8. 5831 

92 

0.5364 

D1 

8.1062 

91 

0. 5066 

DO 

7.6294 

90 

0.4768 

CF 

7.3910 

8F 

0.4619 

CE 

7.1526 

8E 

0.4470 

CD 

6.9141 

8D 

0.4321 

CC 

6.6757 

8C 

0.4172 

CB 

6.4373 

8B 

0.4023 

CA 

6.1989 

8A 

0. 3874 

C9 

5.9605 

89 

0.3725 

C8 

5. 7220 

88 

0.3576 

C7 

5.4836 

87 

0.3427 

C6 

5.2452 

86 

0.3278 

C5 

5.0068 

85 

0.3129 

C4 

4.7684 

84 

0.2980 

C3 

4.5300 

83 

0.2831 

C2 

4.2915 

82 

0.2682 

Cl 

4.0531 

81 

0.2533 

CO 

3.8147 

80 

0.2384 


13-15 


54 

0.0373 

14 

0.0023 

53 

0.0354 

13 

0.0022 

52 

0.0335 

12 

0.0021 

51 

0.0317 

11 

0.0020 

50 

0.0298 

10 

0.0019 

4F 

0.0289 

OF 

0.0018 

4E 

0.0279 

OE 

0.0017 

4D 

0.0270 

OD 

0.0017 

4C 

0.0261 

OC 

0.0016 

4B 

0.0251 

OB 

0.0016 

4A 

0.0242 

OA 

0.0015 

49 

0.0233 

09 

0.0015 

48 

0.0224 

08 

0.0014 

47 

0.0214 

07 

0.0013 

46 

0.0205 

06 

0.0013 

45 

0.0196 

05 

0.0012 

44 

0.0186 

04 

0.0012 

43 

0.0177 

03 

0.0011 

42 

0.0168 

02 

0.0010 

41 

0.0158 

01 

0.0010 

40 

0.0149 

00 

0.0009 
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1 . 


• PMD : PHASE MODULATION DEPTH 

• AMD : AMPLITUDE MODULATION DEPTH 


D7 D6 D5 D4 D3 D2 D1 DO 


19H 


PMD/AMD 


F=1 : PMD 
F=0 : AMD 


7 t'.y Ffr&fctK PMD t AMD £ESlJLf-fo P 

MD/AMD (is JltflMlIi (tlZitWiBgSg) ©HttH'^* 1/128 0#j$tgT®JfP L £*fo til* 
(is PMD T$JiP£il£t>©{i 2 ©litfcs AMD *>©(i''M j- y otl'Sto 

• TEST (LFO RESET) 


D7 D6 D5 D4 D3 D2 D1 DO 


01H 


TEST 


LFO RESET 


-rx Pffllct&fi7t{f^-et-o -lOo^s El© LFO RESET t*-y F (Dl) (is 4— 4 yB#(C— ® 
”1" £#§:&&s Rtf "0" LFO ©iiS^'M^ - ’) -te y F £fts 0 3 ~ 5 (Ojvf 

©£*©«KW»&Bx^- F LSfo 


xX Fffl-e-r^is fM^L/ch*.y F (Dl) EWOh'.y Ficw-^L "1” ©x'-^## 

j&tlts x^'M xiifx FT- KCSoTltl'ito c*&sc< 


<ACC : ACCUMULATOR) 

Ls R ©ftJ«f£§ttTs OP *»&©*e®^7 ir -^* L ^Ijs R ^Ijs t/c 
iij^^J|lI^(^r+^ aw- f Lfto r+^Aw-FSiL/c Ls R © 2 ^iJofS-^iis 3$5 
(^{£lfcE$ 10 t'.y F (-tM Wh'.y F s ia 3 t*-y F©4 7-fey F s ^i'Js ©7 

v.y FT' LSB y 
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• LR : LEFT CH. ENABLE/RIGHT CH. ENABLE 


20 H 


D7 D6 D5 D4 D3 D2 D1 DO 


LR 


FL 


CON 


27H 


LEFT CH. ENABLE 1 : A 

0 : 7MT.X— T'/L' 
RIGHT CH. ENABLE 1 : A 
0 : 


2 f.y OP L R ^(ij^^lJloBflCT* 

A u- h KXtl'f &frl6<DUMa J %'Z'fo 


<TIMER> 

10 t*. y * i, 8 t'.y ('O^-fV B © 2 j@©:$"f7 (£'5&t>7 p 'J-fe'y t-pJtg) 

&rM-7©i&®K #jJL fc«£tf*-'''-7n-B#(c(i7*-^xic7 7 7'£3XCs 
flJO:£&£li^&|gtfc£J$oTl''£'fo A (is COf^'M Xfti$7?*-'' f -7 a 

^-©ttictis 

s&*T*»4+o 


• CLKA1/CLKA2 



D7 D6 D5 D4 D3 D2 

D1 DO 

10H 

CLKA1 

11H 

X X X X X X 

CLKA2 


-NA- 


(CLKAl i: CLKA2 SrOftlfT 10 tV MCUtiO) 


CLKA1 L CLKA2 J 


±!H©<i7lc 2 7-K(cJ;£ 10 f.y ii&©5$T7jrf oftilgre* 

-/'*-7n-^MUto NA (i CLKA1 t CLKA2 *H©.fc5lcott\.'««>©T?*-o 


64 X ( 1024 - NA ) 

TA (ns) = 

1M (KHz) 

(KHz) = 4000 KHz (YM2151 KJOiS^n-y^SiSHt) 
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1 . FMWii 


• CLKB 


D7 D6 D5 D4 D3 D2 D1 DO 


12H 


CLKB 


8 f.y ntucxio ? j •? b * -&3£tkL£'fo 


TB (ms) 


1024 X ( 256 - CLKB ) 


fM (KHz) 

*« (KHz) = 4000 KHz (YM2151 lZbai&7tl 


•LOAD 


D7 D6 D5 D4 D3 D2 D1 DO 



1 : 


94^ A (fit 
9-i "? A 4cfW) 
941 B (fit 
9A~? B ikm 


2 t'.y NvisB ©i6®/f?±©ft]^£L£'fo ”1” "0” T#lhT'-fo 


• F RESET 


D7 

D6 

D5 D4 

D3 

D2 

D1 

DO 


X 

F REST 

i 






*4-7 A 77/Wv'X^D-b yt 
B ^TVi^'J-fc-yl- 


V-b.y t Ltf ("1" t!)-byt)o 
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• IRQEN 


D7 D6 D5 D4 D3 D2 D1 DO 



9 A A IRQEN 
?-(7B IRQEN 


C© 2 fc'-y His ;M 

ti-o fij^iA^n^i-est-ro 

• CSM 



D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

14H 

CSN 

X 








^7A 


"1" *»£>*-'<- 7 n-^Btfc^itf-cr©:* u - y He 

*-* c: i*ST££-fo 


<B : WRITE Busy FLAG (READ M0DE)> 


D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

B 

X 

X 

X 

X 

X 




<1© 1 t*.y Hi> 7 f'V'fo 

jA&£&7 irZt^ f ©68 t :■? HDfflW&-ct o C©®(i« :®7 7^ "l" ie&t?£i- 0 
?- 9 LT^§jAt/t § ie It, C®75^m ”0" |tfco:fcC£*»®LTfr&& 
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1 . FMUr® 


<1 ST (READ MODE)> 


D7 D6 D5 D4 D3 D2 D1 DO 



X 

X 

X 

X 

X 

1ST 
1 . 


L 


94-7 B yy? 
94-? A 75/ 


CD 2 t'.y Hi. yy?Ui?Z?CDym£*l*i-° * IRQ * s "0" 

2 o©7 5 -f y A ^/clirMx’ B frf .©*— ,< — 7 n— £ <£ *9 ”1" 

©i/^7i/©$fc®|lc&3C<i: ; £75L£'i‘o 


1-7 '7X-rA7D.y7^4MHz©^©tfiiE^jS 

(YM2 2 0 30f'-/^YM2 1 5 

YM2151 ©#ff(i. KC (KEY CODE; FM^ftSISl^X? 28H~2FH) t KF (KEY FRACTION; 

| 5 j 30H~37H) IC&fQfclbbtlt'tik YM2151 (i-7X-r A7 a 7 * 3.579545 MHz icLfci:#. 
KF -ffl 0 -T?-fft<D'J>U\' : gUttlZ>& f ) «c. L/c^oT. 

i/XrA/o 3.579545 MHz ©li^fHi KF £ 0 iq&SU KC ©O^X-T^g^* 

tto 


28H 

2FH 


D7 D6 D5 D4 D3 D2 D1 DO 


X 

OCT 

NOTE 

1 1 1 


(0-7) 



0 

l 

2 

4 

5 

6 

8 

9 

10 

12 

13 

14 

NOTE 

ctt 

D 

Dit 

E 

F 

F# 

G 

Git 

A 

A# 

B 

C 


fft3— 1 6 KF^^^KCfc^cOBH® (/n-y? 3.579545 MHz Wj) 


id-SK /XfA5n •;/ tf-f 4t£ to 
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log (fMX/fM) 

X 1200 [-bVh] 

log (2) 


fflX : "/ 9 

fM : 3.579545 MHz 

1 -bVh : 1/100 [£] 


fMX-4 MHz ttzt* 


log (4/3. 579545) 

X 1200 = 192.27 [-fe^h] 

log 2 


3.579545 MHz 4 MHz fc^gf Z>t. 192.27 -fey F 


3.759545 MHz 4 MHz fc^gU KC, KF g® 

Wfc 192.27 -by ZZ.T, KF ©fi*4*.T % 200 -fey 

hiLt-to 1 SSft'WfcfcSfc** KC © NOTE tf8W^f§ii&©3?©J: 

OiCtiV) fto 


KC<0 

NOTE C0(1 

3.579545 MHz 

co b%<?ygn 

4 MHz 

cOfc#c7V£g 

KFC9 

m 


0 

ct 

DU 

6 

200.56 

1 

D 

E 

5 

198.98 

2 

D# 

F 

6 

200.71 

4 

E 

Fft 

5 

199.06 

5 

F 

G 

5 

199.79 

6 

Fit 

G# 

5 

199.37 

8 

G 

A 

5 

199.81 

9 

G# 

All 

5 

199.39 

10 

A 

B 

5 

199.73 

12 

All 

C 

6 

200,02 

13 

B 

c# 

6 

200.25 

14 

C 

D 

5 

199.80 


*3-17 ? Q y i &^gcOiSt > 
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1 . FM Hr® 


ioTs 4 MHz © t£<D KC tiTo 

28H 
2FH 



0 

1 

2 

4 

5 

6 

8 

9 

10 

12 

13 

14 

NOTE 

D# 

E 

F 

F# 

G 

G# 

A 

Alt 

B 

C 

ctt 

D 


*3-18 KF = 0(7)t#tfOKC2: : gg^)R|® (?n»/;? 4 MHz 1$) 


D7 

D6 D5 D4 

D3 D2 D1 DO 

X 

OCT 

NOTE 


i 

i i 


(0-7) 

1 


£/c N i'XT&'?vv?cr>gMic£lQ' Isl—ttt-yr-'-ffiromf&om Hi D# ittt) 

t-to £ll^s &» Fs F# £S<tttK D tffcoifciftl'Witt •}*•*-„ 

L^ots HtfJ©£ttHU 0 9 9 — 7* © D# *'£> 7 *7* -7© D irtt^K *>X-f 

n- y * 3.579545 MHz 1 1 < ft *9 

t-to 


ttD D 

4 MHz COttcDg® I 1 


SC ! !C 

3. 579545 MHz CObZcOgtg I 1 



03-6 ruvrmmuzi&^mcom' 
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2. 

X68000 T ( is LSI <t LT> ADPCM /jS,® MSM6258 ttz s C 

® PCM ©fcH^JftJffl.*:-* *:/'./ 8255 ©tf-P C KTfftt-sTl.'t+o 

Cl® LSI Tii. S & H (Sampling & Hold) s AD ay*-? 

5r/pLT PCM (Pulse Code Modulation) P'^W'^^al^s ADPCM (Adaptive Differential 

pcm) jfcfcfflwc. mcommvyyjwDmftzm^L tffsa^g'M 

L**o 

£fcs £l&B# 1C ttig© y n -b x L Ts T'S^*-7:tn^&g§ (DAC) IciOs 

&fc\ X58000 ©Wpf^HS'Cli. t-fy'fy'f A/D ^ 

JULTs *©x , -:?£j‘ ; t yfcJR»>i&t,T?l'Ss fcl£* M<D?a ■&*>£:&:& IT** VfteDr'- 
*£ D/A |8?$l LTt-f'-ft fil^l^^-s vf VTi! Pii& : f*>£>titfjL£'fo fc/fLs f 

y >rmm& 7.8 khz ©ig^iis 1 mtot-f’At&am 229 k p© a/d 


2-1 

( 1 ) xiP-b 4 t'.y P ADPCM 

(2) ADPCM 

(3) DRAM V 7P7->a, MPU -f V* -7 ^ -f x[s]g£|*® 

(4) fy/'J 3.9s 5.2s 7.8 KHz 

(5) J jmWMim 4 MHz 

(6) ftlt A/D a >'*—? 8 t' y P 

(7) |*Ij§t D/A io h'.y p 

(8) D/A A Si (I® 
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2 . 


2-2 




D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

m # 

E92001H 

READ 

REC/ 

PLAlY 

1 

0 

0 

0 

0 

0 

0 

ADPCM Xf—XX 

WRITE 

0 

0 

0 

0 

0 

REC ST 

PLAY ST 

SP 

ADPCM X-7XY 

E92003H 

READ 

B3 

B2 

B1 


B3 

B2 

B1 

BO 

Xfir—X 

WRITE 

BO 

IliJjT-X 

E9A005H 

WRITE 

I0C7 

IOC 6 

I0C5 

I0C4 

Sampling 

RATE 

PCM 

PAN 

ADPCM EiJ*/ 

■yyx'j yym&tz 

E92003H 
(E90001H 
= 1BH) 

WRITE 

CT2 

CT1 

X 

X 

X 

X 

WAVE 

FORM 

ADPCM XU -yXWV 
Wi (FM #«l/y 
XXx-XX-h) 


^ 3-19 : %P%$.VVXXTYVX'?~/'T 


2-3 

(1) ADPCM Xf-n (READ) 



D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

E92001H 


1 

0 

0 

0 

0 

0 

0 


0 : ADPCM PLAY 4> 

1 : ADPCM RECORD $ 


(2) ADPCM 37V K (WRITE) 


D7 D6 D5 D4 D3 D2 D1 DO 


0 

0 

0 

0 

0 





L 


0 : ADPCM RECORD/PLAY iWfrKT-thf 
1 : ADPCM RECORD/PLAY iWTRT 
0 : ADPCM PLAY »t!"f 
1 : ADPCM PLAY fSJflf) 

0 : ADPCM RECORD (PPRfrU-f 
1 : ADPCM RECORD [Site 
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S5 3 Sc 


(3) ADPCM (READ/ WRITE) 


E92003H 


D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

B3 

B2 

B1 

BO 

B3 

B2 

B1 

BO 


B3 : ffittt'-y h 


B2 : MSB 


B1 : 2SB 
BO : LSB 


(4) ADPCM ttitl (PLAY©&) /tv/'J (WRITE) 

&£*'!;*!> 8255 fflayho-w-KU^^ (E9A007H) Jc 

92H =£-fe'y E IKfc'Al'o 


D7 D6 D5 D4 D3 D2 D1 DO 


E9A005H 


0 0 : ADPCM Cut 

0 1 : ADPCM (Left) Out 

1 0 : ADPCM (Right) Out 

1 1 : ADPCM (Left & Right) Out 

0 0: ADPCM Vy7'J { 3. 9 KHz/7. 8 KHz (4 MHz/8 MHz) 

0 i : adpcm ryrv xxjuaffc 5 . 2 khz/io. 4 khz 

1 0 : ADPCM Vy7>J yywt&w. 7.8 KHz/ 15. 6 KHz 
1 1 : ffifflti-f (*jt) 

0:ya4Xf^// No.l jSJIMWe 
l:*7*yayim (fl^S I0C4) 

0 : iSaJXT-t V? No.2 ifiSSjff 
1 : *7is 3 yfflg mm, IOCS) 

0: s^Xr-fy? No.l 

1 : try 3 y® m mm ioas) 

O-.'Jb 'tXy-l-y? No.l 

1 -try ay®®, mm ioab> 


/c/fU D(k D1 MSM6258 ItWjftLtiTo S' a 4 X r -f v 2 ©HHBiis % 

5*©3*£J®LT<rt£ii\, 


116 


2. 


(5) F (WRITE) 

<fcfe>frba6 YM2151 © FM WMlsitXfT KVX^- F (E90001 
H) 1C 1BH (fagfll^X*) £-fey HK^l'o 


E92003H 

(1BH) 


D7 D6 

D5 

D4 

D3 

D2 

D1 DO 

CT 

i 

X 

X 

X 

X 

W 


WAVE FORM 

cti - (mmmmwvwt) 

0:8 mb 

1 : 4 MHz 

CT2 ■•• FDC 3l$lJ READY tf-F 

0 : FDD CO READY «SS (jlJRIWf ) 

1 : 3£$J READY 


« fe\ ma (i*# i - 6 £#j® lt < « s i 'o 


2-4 «*r&l!RT*-tex 

W^^R^fr •) ©fca6©^)iilis ^©ite^T-fo 

(1) 8255 let- K 0 ©tf-F C (HJ2J) £-b*y F-f-So 
E9A007H tc 92H fc-te-y F L£-fo 

(2) ADPCM (PLAY©^) /-Wf'} J^ES*** v FtSo 

E9A005H 1C ADPCM F L£~fo 

(3) 63450 DMAC ©iF+y*;l/ 3 fflgu^x^-k, F 0M|!|Ea®fclM ? A-Xt- ^t- 
F*T> r f zxT2DT KUXt-K) -f-2>o 

DMAC(B^7^*5tf S / -xvW*? y(e(i N * ADPCM ©S) 

{t’&$n’'t&tzX><D'7*r9* (E92001H 1C 01H Sr-fe y F) £A*VTfc < jJ®*** t> o 

(4) ADPCM © PLAY (RECORD) OMS*** Ff-So 

ADPCM PLAY 0ffl&©Ift&MU E92001H ic 02H £-k-y F N 2»1C ADPCM RECORD 
E92001H 1C 04H £-fe y F Itto 

(5) ADPCM © PLAY (RECORD) DMAC ^fiJDiA 

*©flJ»3&2Mi'-f- vf*3t? ADPCM ©iSftfr1TT£tt£-fo 
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IAMLSI | 

1. DMAP^SP— ^ (Direct Memory Access Controller) 

X68000 DMAC b LT 63450 Itt'Sto CtUis 4 >*Jl® DMA 

C T\ X68000 Vlts &4-UD<k5lc9i*)-Olf£tlT\.'t'to 


■f' J r 

# J 0 h x 

IS & ® £ 

? o 7 2 IE i 

0 

1*1® 2HD 

ttSWSMS* 

1M K 

• ^f- j ry^;L' 

• itf-vVl'lV (7o/5?7;K 

rw-f-x-f yt-K 

1 

'n-Kt-i rx? 
(t/ya y) 

R Jb 

2 



3 


*hgM»*g* 

1M flVXj—lV^-Y 


H4-1 D M A yj'/l'PI 0 hx 



wry-ay) 


CLK Vccl Vss 
(10 MHz) 


CLK Vccl Vss 
(10 MHz) 


@4-1 DMACT'O'yJ’i 
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if* 4 jpc laLSI 


1-1 

d© DMAC (is &©,£5&4#ft ; £gfoT'.’'t't-o tils ^4-2(d DMAC B 

4 — 3 id DMAC y '/^^Z'O^XT^Lti-o 

(1) 4 ;£©3fe& DMA f- + TVv) 

(2) > 46 y - y 46 y % X ^ y - I/O f't't X Pa^Sl^nJ^ 

( 3 ) ny - r - f -^.-, THfx ^ y , y > 46 - K © 7 n •* ? 

*- h 

(4) F*l3i$ y v 5 x X ltffl^D^77y -'I'&feii 

( 5 ) x 5 -^ais x 7 -fyi 9 iA^^^^ N ^i waa^i ifiSfifs^-r '- 9 # - i * 

(6) Mck 5 M '*4 b/fp (10 MHz) 

(7) 68000 


I +M ;yt- H — #-^^5 y K rk tiSH't 6 . 

«BS»TOojry(X^lW-. 


— -74 ?/i*xf— ;i*^x ■#—*•'*5 yHdfc tess-fi. . 

*-;l*Kt-K fcifU IcMfl— 5 E 5 tf]r^U 5 r 

*S*K 


i— s-i-g&e&g* 

(REQ ey£fflV'&) 


-A-Xh^-K 


y K £3ii£ LTio£ 

-fi. 


4 BS — *-M)?xxh — 

(REQ ey£fflv*5rv>) 


■ffiSSSK- 


-ism^yYrm.Lxwk 
tl. fcrtfU &4»TX’\x£$}ffl 
WfcftU AxfcAfL&V'. 

-aspr^yyh'SraKL-ccis 
tt>. tot'U m^X'KXifoZ 
■r. GmTitvte$j&rt 
6 . 


•— yf-MJXxxh (fttWXt^yPKa©*) +JWBSSS (2 #l*W 5 yFB*) 


164 — 2 DMACfiSS^ffi 



dmac fittussx?tamTl*uxk1l8!m&£ J ?Z&. 


— n yf y ~ jl— : t— K — 

dmac rt®yy'xj’(ziEisr Huxteaisasr-ifi.. aw 



T-^Xn-y^WffS^aia-arS CNT t'>y hSr-fe'y 





-rwfx-fyt-R — 

X 4 yxt y±.(£T W r-X;PSro< 5 . 


— y yxrw f-x 4 yt- 

k — x 4 yxt y ±fc 'jy?rwf-iWo<4. 


* 4-3 DMACr-^Xn^XCiH 


120 


1 . DMA^ > h n — y (Direct Memory Access Controller) 


1-2 DMA C Ui?X?<DT 


Ch 

No. 


Isi^X? 

TY\sX 


DO 7 DO 6 D05 D04 D03 D02 D01 D00 
(D15) (D14) (D13) (D12) (Dll) (DIO) (D09) (D08) 


0 Ch 


E84000H 

E84001H 

E84004H 

E84005H 

E84006H 

E84007H 

E8400AH 

E8400BH 

E8400CH 

E8400DH 

E8400EH 

E8400FH 

E84014H 

E84015H 

E84016H 

E84017H 

E8401AH 

E8401BH 

E8401CH 

E8401DH 

E8401EH 

E8401FH 

E84025H 


COC BTC NDT ERR ACT DIT PCT PCS 
ERROR CODE 


0 0 0 « 

XRM DTYP 


PCL 


>DPS 0 

SIZE CHAIN 


REQG 


DIR BTD < ► 

0 0 0 0 


MAC 


DAC 


STR CNT HLT SAB I NT 0 0 0 


CSRO Vi/X?) 

CERO Vi/Xf) 

DCRO (T^xayb U—)Wi/Xf) 

0CR0 (t^Wy 3 yny Fn-;H/y'x^) 

scro (y—'ryxayb u—)Wi?x?) 

CCRO {rb^y^jvnybu— )Wi/X?) 

MTCO (X*:'JbyyX?rXVy?) 

MARO (^q&UTH VXVVX9) (H) 

MARO (X^'JTbUXlsisX?) (L) 

DARO (tJUXTF VXVVX f) (H) 

DARO {rf)M XT Y VX 1/yX^) (L) 

btco (K-xhyyxyrX'jy?) 

BARO (Kr-X7\* VXWXf) (H) 

BARO (K-XTV VXVVXf) (L) 

NIVO (y-7My^57*K;^) 


121 


ns 4$ jaaLsi 


Ch 

PvX? 

D07 

D06 

D05 

D04 

D03 

D02 

D01 D00 

(® # 

No. 

THVX 

(D15) (D14) (D13) (D12) (Dll) (DIO) (D09) (D08) 



E84027H 


El VO (X7-^f 










E84029H 

0 

0 

0 

0 

0 

FC2 

FC1 FCO 

MFCO Vi/Xf) 

0 Ch 

E8402DH 

0 

0 

0 

0 

0 

0 

♦ CP — - 

CPRO (^y^JVTy^ 


E84031H 

0 

0 

0 

0 

0 

FC2 

FC1 FCO 

DFCO (f7^ X7 7 y 3 y 3- Hl/yX^) 


E84039H 

0 

0 

0 

0 

0 

FC2 

FC1 FCO 

BFCO K-X77^y377-Fl/yX^) 


(&l) 



3 Ch 

E840FFH 

0 

0 

0 

0 


BT 

BR 

GCR —MsVXt) 





iil : f+yirt- No. 1 ti. No. 0 CDTKl-'X + 40H 


No. 2 



n 



+ 80H 


No. 3 



n 



+ COH 



*CER Ui?xf) <r>?h Read only, ZcOf&nUi'Xj'li* Read/Write "I 

*4-4 DMAC WX9TYVX?v'7 


1-3 DMACl^X^Oflffl 

HD63450 S' ') -X®?-? S'- h £#MLT < ii $l'o 
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2 . MFP (Multi Function Peripheral) 


2. MFP(Muiti Function Peripheral) 

X68000 vtts 6 soo 

0 y 7 i VT&S 68901 £{£% LTfi-oTl'tto 


CLK RESET Vccl Vss 
(4 MHz) 


Internal Control 
LOGIC 


7\ 


Data / \ 

(8) \ J 


Register i — \ 
Select 1 — / 

CPU 

Bus 

(5) 

CS > 

R/W > 

DS * 

DTACK ♦ 

I/O 



*TC0 (NC) 
•TDO (NC) 


-XTAL1 (4 MHz) 
-XTAL2 (4 MHz) 


Timer A 

(TA'^MtC'HE-n 
Timer B 

(t-I W ; E— F) 


USART 

(4-tf-F) 


GP I P 


SZ 


Interrupt 


Control 


-TAO (NC) 

— TAI (CRTC CD V-DISP ft#) 

->TB0 (USART (Oy'JTWO'y?) 
-TBI (NC) 


-RR (gfl XT~?X) 

-SI (*- tf-Fgflr-:?) 
-RC (TBO t^CDXti) 

-so (4 -^-FjH(It-^) 

-TC (TBO frt?CDXjl) 

-TR GUft Xt~?X) 


-GPIP0 (RTC CD ALARM fl^ti* ON/OFF 

otaai) 

— GPIPl (EXPVfON (l-ftil, ON/OFF 
— GPIP2 (POWER SW til, ON/OFF CO^ffi) 
— GPIP3 (FM^«til,#J'52,^)«taj) 
-GPIP4 (CRTC CD V-DISP 
— GPIP5 (NC) 

— GPIP6 (CRTC <0 IRQ ff-f) 

— GPIP7 (CRTC CD H-SYNC ®f-) 


IRQ IEI IEO IACK 


04 — 2 MFPyO'z^i 
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^4$ JSaLSI 


2-1 mk 

C© MFP (i, '&<£>& 

(1) 16 l/©t!H9&*©Jffll (Sa{f^‘i®f l J , 9^) 

(2) 4 (t'-f P'ft-K 3 *■+>*■«'% \ 'Ji^y Ft — K 1 t + V 

(3) USART £F*3jg (*-*- K©^ff(c^ffl) 


68000MPU 


IPLO 

IPL1 

IPL2 


<rn-r> 


& 

ft 

‘ INT7 
INT6 

5fe 

INT5 

Hi 

INT4 

ft 

INT3 


INT2 

ft> 

„ INTI 


<68901MFP 


iT 

15 

GPIP7 (CRTC <7) H-SYNC (it) 


14 

GPIP6 (CRTC <T> IRQ (ft) 


13 

TimerA (CRTC <T) V-DISP fit) 


12 

Receive Buffer Full (4f— t— 

- ft 

11 

Receive Error (4— t— ) 


10 

Transmit Buffer Empty fS) 

5t 

9 

Transmit Error (4f— ' f— JfffiMSX-y— ) 


8 

TimerB (USART y'JW07?) 

Hi 

7 

GPIP5 (NC) 


6 

GPIP4 (CRTC «0 V-DISP flt?>tt®&aj) 

ft 

5 

TimerC (8 t*-y hjRS^^-7) 


4 

TimerD (8 t'yMIUtMV) 


3 

GPIP3 (FM 


2 

GPIP2 (POWER SW iztl ON/OFF 


1 

GPIP1 (ft£3Sffl I/O xnybK® EXPWON (ftCi: 5 



on/off waaj) 

ft. 

0 

GPIP0 (RTC <0 ALARM (ItCiS ON/OFF »$Hj) 


H4-3 
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2 . MFP (Multi Function Peripheral) 


TADR 



V-DISP fI-5§-) 




TACR (08H) 


TBCR (01H) TBDR (ODH) 



TC DR 



H4-4 MFP^^f 


T 4 W 

^-F 


TBO Wf~ 



(*-*-F5£flT-?) 

(5£fIXr-?X) 

Cmzr'-fZ) 


immmm 

2400 tf;- 
X?-F 1 b'*yF N 
T — ^ 8 tf'yF. 

XF'y7° 1 t**y F 


H4-5 MFP USART^yn-y^H 


fiC4)lNo. 

m m p m 

GPIP7 

CRTC co H-SYNC ffl-f « Yr*iT* : 0 C i 0 fl 0 a* S: 15- L i f (T?f ^Xyyl/yX^l: li "O’ £ 

•fe'/h) | 1 

H-SYNC 1 1 

GPIP6 

CRTC CO R09 (E80012H) L*V'c®^fc, CRTC 

CO IRQ (T?r-f 7x-y VV'JXHZM "0" S-t-yH 

IRQ 1 | 

Timer A 

CRTC CO V-DISP mmAXbL tlf'l'? MOY-W'sht-V) 

±%±#' i )izs.y)ti*7vyn>vx*m.) tywAw 
?mz£'oy+}vi]*jv?tf oo h fc^o^t^Kfioa^s-s^L^-r. 

Rece ive 

Buffer 

Full 

*-#- SrSftL/ii;# (gffx-WSfli'X b 7 7 065*3*1, 

%.mx*f—?xV'jx?co D 07 *s 1 tij 9 si*?w@,r 04^. 
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H 4 $ SfflLSI 


fttfJlNo. 

« m m m 

Rece ive 
Error 

*-#-Ffrio?-*£**LfcfcSfcX5- (* -a'- 9VX5-, HJHHfcaS, TV 

— ^«ttK=3rif) D06. D05, D03 covvf 1 cot#) K 

£J 02^18.1 OsH\ 

Transmit 

Buffer 

Empty 

(^flr-T^fl'V/ VrHb'im^X L US/x*fcB8$*v iM 
igXT-?XU'JX?cr) D07 it 1 lZ%yiib£) 

Transmit 

Error 

4f-^-K^r-^SrSifiLfci:#tx5- (TV^-5>-x5-i*(i. F5yxS>y?im £g.l 
G*flXT-?TVVx?co D06 ifctt D04 ** l cot#) fcMDjWflWBiOi-t. 

Timer B 

I*lg&?n-y? (4 MHz) (f^Wt-K) tfcWC, MFP cr> USART (4f- ^T— K) 

J W*J}?u •yfZ'K'Ot? (38400 Hz) . fc£U ^-iX-HO^UT/^n-y^tfflfflLi-tWC 
W9&*U5F»T. 

GPIP4 

CRTC CO V-DISP li^coUOESrSli^aiLi-r. "l" ”0" co 

Timer C 

rtS?D'^ (4 MHz) *M}bUZ9'('? (t-iW^-H) fcfcWCs ffitfciagstutrux^- 
?*jVt)*7's9 it 00H fc&ofcfc£fc|0ii*£g.rL£-f. 

Timer D 

fioBTa-y:? (4 MHz) iXfibl fcM7 (f4Mt-l ! ) fcfcvvt, ffStcgygSh^T'JX*- 
xfc^io'rTyTSrffifflL-T. y*j'si)*7V91fi 00H tsSr-sfck^fcfflOaASfiiLi'^. 

GPIP3 

FM W»<0 IRQ 0»J03i»«r3Bi La*. 

GPIP2 

POWER x4-y^ (*ftIfffi1E®x>f -yf-) fci-yt, ayta-Tcomil (Vccl) it ON 3*utA^3*> 
SrfS^tBLit. a«*I.V4i. POWER X4 y^* 4 ON cottSTCIi. ’ 0 ” tKchh ’L’ C^tuit 
A\ POWER X4 ■yf-tfJfSilT OFF lZ%Z>b, T ’IT ii.HL, Z<r> POWER 

X4'yf-J t OFF S#i^lf33i^aj*tt(=ov^T»i» iiS-<o(i^co4t>±*''0(;J:l»SiJ0S2 ! ^5-® 
ffll/C<!t*$V\ 

GPIP1 

t£5Sffl I/O XDyhH EXPWON fi^JffioT37e A -^<0®g (Vccl) it ON Ztlfifrb'jfrim 

^ajLi-r. a#**!**, expwon mwMnumizx <o 3 otta** on s*vys£ii, 

■r -H- {Z%yT\'t?it, EXPWON nyZx-9 <OWt ON S*Utl8£»i 

■0' -t* b*> ’L* iz^ff. x>i 0 MPU li, <rco GPIPl ^-FSrW^SClfctiOs 
</>«SW«3iffl 1/0 xa-yhco EXPWON fM-SrffiBH/C ON Zixizii'b yfrZito&ZbitX-ttt. 

GPIPO 

RTC <7) ALARM 9 4 VSrffifflLT ALARM f|-f£?S£U -e<0 ALARM fif-CJ: 0 ZlV\Z3.-9oMWt ON 
Sftto&>lf3*>£3t*aiLi-r. a«i± t ?%b*> *r fc&o-O'i-ttf, ALARM 

l iNStt'lt ’O’ 7*^-6 ’l" K&Oi-f. -?iD MPUHL ayta-/ co®S*« ON fcfc-y 
T*'f> 1 4HatlrtT'J,fUf. z<7) GPIPO y-h imXhZbl.ZZ.'O, xyLj.-9comm : ALARM fl 
■fKi-yf ON Zhizfrb O ZL b itX‘% £7. HHL ZcO ALARM fftfcf 2, ALARM 9^'7hZi. 

&tm<7)HMZ, 1 Hz, itzli 16 Hz <0?tt-y (7‘u9‘y'?7)\/) X't , -6<Oft^<Offi 

*KI6$$iTJtttJBSElkfc:J: m fc i>T£ *•*. 


S14-5 MFP 
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2 . MFP (Multi Function Peripheral) 
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JUfflLSI 


2-2 MFP Ui?X?(D7 FUZ-? 



\s¥X9 

7YUX 

D07 

D06 

DO 5 

D04 

D03 

DO 2 

D01 

D00 

d # 


r 

-E88001H 

GPIP7 GPIP6 GPIP5 GPIP4 GPIP3 GPIP2 GPIP1 GPIPO 

GPIP t — 9 (Read only) 

GPIP 











x^n 

E88003H 

n 

n 

ii 

n 

n 

n 

n 

n 

(AER) 


IV 

-E88005H 

n 

n 

n 

n 

n 

n 

n 

n 

(DDR) 







RCV 


XMIT 






-E88007H 

GPIP7 GPIP6 

Timer 

Buffer RCV 

Buffer XMIT Timer 

$102^4 4—7)VVi/X9 A (I ERA) 






A 

Full Error 

Empty 

Error B 




E88009H 

GPIP5 GPIP4 

Timer 

Timer GPIP3 

GPIP2 GPIP1 GPIPO 

^-X)VV'JX9 B (IERB) 






C 

D 












RCV 


XMIT 






E8800BH 

GPIP7 GPIP6 

Timer 

Buffer RCV 

Buffer XMIT Timer 

VfWX9 A (IPRA) 

m 




A 

Full Error 

Empty 

Error B 


j 

& 

E8800DH 

GPIP5 GPIP4 

Timer 

Timer GPIP3 

GPIP2 GPIP1 GPIPO 

4V7\''JX9 B (IPRB) 





C 

D 






a 





RCV 


XMIT 




y 

E8800FH 

GPIP7 GPIP6 

Timer 

Buffer RCV 

Buffer XMIT Timer 

yV-KXU'JXf A (ISRA) 

Y 

n 




A 

Full Error 

Empty 

Error B 


Ui 

1 

E88011H 

GPIP5 GPIP4 

Timer 

Timer GPIP3 

GPIP2 GPIP1 GPIPO 

flO&X-r >7-tXU : JX9 B (ISRB) 

)\ 

V 




C 

D 












RCV 


XMIT 






E88013H 

GPIP7 GPIP6 

Timer 

Buffer RCV 

Buffer XMIT Timer 

P\' r )'&K7X9V : JX9 A (IMRA) 






A 

Full Error 

Empty 

Error B 




E88015H 

GPIP5 GPIP4 

Timer 

Timer GPIP3 

GPIP2 GPIP1 GPIPO 

P\ r ))kX7X9\y'JX9 B (IMRB) 






C 

D 








-E88017H 

V7 

V6 

V5 

V4 

S 

* 

* 

♦ 

K99U : Jx9 


r 

-E88019H 

* 

♦ 

* 

Reset 

AC 3 

AC 2 

AC1 

ACO 

N7A ayYU-tVV'JXX (TACR) 

9 





TAO 






A 

E8801BH 

* 

* 

♦ 

Reset 

BC3 

BC2 

BC1 

BCO 

947 B \3—)VWX9 (TBCR) 






TBD 







i 

E8801DH 

* 

CC2 

CC1 

CCO 

♦ 

DC2 

DC1 

DCO 

947 C, D nyhn ->VWJX9 (TCDCR) 

u 

V 

E8801FH 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

94 7 A T-9Ui?X9 (TADR) 

Y 

u 

E88021H 

n 

n 

n 

n 

n 

n 

n 

n 

94 7 B T—9U S JX9 (TBDR) 

) 

i 

V 

L 

E88023H 

n 

)i 

n 

n 

n 

n 

n 

n 

947 C t-9\s'sX9 (TCDR) 


-E88025H 

u 

n 

n 

» 

n 

ii 

n 

ii 

94 7 D 7-9V'JX9 (TDDR) 


128 


2 . MFP(Multi Function Peripheral) 


r 

-E88027H 

n 

n 

H 

n 

)) 

n 

n 

// 

m&7*?77vvx7 

i 

USAR 

E88029H 

CLK 

WLI 

WLO 

ST1 

STO 

PE 

E/O 

♦ 

USART ny\-U-)V\s'JX7 (UCR) 

T 

3>FD 

-rtf 

E8802BH 

BF 

CE 

PE 

PE 

F/S 
or B 

M/C IP 

SS 

RE 

Sft X7—7XVVX7 (RSR) 


E8802DH 

BE 

UE 

AT 

END 

B 

H 

L 

TE 

'MitXf—7xy'JX7 (TSR) 


-E8802FH 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

USART t~7U ; JX7 (UDR) 


H4-6 MFP1 Ui?X7TFUX7y7 


VVX7 


D07 DO 6 DO 5 D04 D03 D02 D01 D00 


# 


7YVX 


E88001H 

* 

+ 

* 

* 

+ 

* 

* 

+ 

GRIP 7-7WJX7 (Read only) 

E88003H 

0 

0 

♦ 

p 

* 

1 

♦ 

* 

77T4 7X- yWVX7 (AER) 

E88005H 

0 

0 

0 

0 

0 

0 

0 

0 

(DDR) 

E88007H 

P 

p 

p 

1 

1 

p 

p 

0 

fJOi&W*- 7)VV'JX7 A (1ERA) 

E88009H 

P 

0 

p 

p 

0 

1 

0 

0 

P\ r >&*-4 %-7)VVVX7 B (IERB) 

E8800BH 

* 

* 

+ 

* 

* 

* 

* 

♦ 

£J93i K-X.'STlVyVVX? A (IPRA) 

E8800DH 

* 

* 

* 

* 

* 

* 

* 

* 

>X1/'>'X? B (IPRB) 

E8800FH 

+ 

+ 

+ 

♦ 

+ 

+ 

* 

* 

9192^4 77- t'XUy'X7 A (ISRA) 

E88011H 

* 

* 

+ 

+ 

* 

* 

+ 

+ 

PI9&Z-4 y7-t'Xls'>'X7 B (ISRB) 

E88013H 

P 

p 

p 

1 

1 

p 

p 

0 

&19&*7X7UiSX7 A (IMRA) 

E88015H 

P 

0 

p 

p 

0 

1 

0 

0 

W)'&fr7X7V'JX7 B (IMRB) 

E88017H 

P 

p 

p 

p 

p 

* 

* 

* 

K77Vi/X7 

E88019H 

0 

0 

0 

0 

1 

0 

0 

0 

74 7 A ayho-;^u-y'x7 (TACR) 

E8801BH 

0 

0 

0 

0 

0 

0 

0 

1 

74-7 B Zl>Va-)VV'JX7 (TBCR) 

E8801DH 

0 

p 

p 

p 

0 

p 

p 

p 

747 C. D xyYn->W : JX7 (TCDCR) 

E8801FH 

p 

p 

p 

p 

p 

p 

p 

p 

74 7 A T-7Ui?X7 (TADR) 

E88021H 

0 

0 

0 

0 

1 

1 

0 

1 

747 B r-7 V'JX7 (TBDR) 

E88023H 

p 

p 

p 

p 

p 

p 

p 

p 

747 C T-7V'JX7 (TCDR) 

E88025H 

p 

p 

p 

p 

p 

p 

p 

p 

74 7 D t—7V : Jx7 (TDDR) 

E88027H 

0 

0 

0 

0 

0 

0 

0 

0 

mM*7777U'JX7 <*ffiffi) 

E88029H 

1 

0 

0 

0 

1 

0 

0 

* 

USART 3>1 u-)W'JX7 (UCR) 

E8802BH 

* 

* 

♦ 

* 

* 

* 

0 

p 

gfl X7—7XWJX7 (RSR) 

E8802DH 

+ 

* 

p 

* 

p 

1 

0 

p 

'-sMf,X4~-7 XV-JX7 (TSR) 

E8802FH 

* 

* 

* 

♦ 

* 

* 

# 

* 

USART r-7V'JX7 (UDR) 




m-7 MFP#wyx^MSWS$« 
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H4 $ j^aLsi 


2-3 MFPWv>'X^©p|ffl 


(1) GPIP n > h d— 

• GPIP r'-^U'^X* (E88001H) 

MFP © GPIP (8 tr 9 h) It, t*.y hrtic % a^©^-Hcfg^L^:D. #J»)i&*© 

X68000 T'fis GPIPO, GPIP1 £8c*ffiL*- Hcffifli 
LTI.'SSK N?A S^LTl'*^©-^ GPIP4 kSI&iiiL 

*- HctefflLTOt-to tit, GPIP2. GPIP6n GPIP7 (GPIPO) (Col'T Jifljty jA&tf- P t L 
T^fflLTl'S-r (GPIP5 o VvftlfcLTi* £t*-y P^fflLO^JC/.toTl.'t'fo 

tzIZL , 'J -b-y hBffi^f-y h*« 0 ictliotto 


D7 D6 D5 D4 D3 D2 D1 DO 


(* t±M&) 

t— 0 : RTC <0 ALARM ft-? ’L* (ALARM j"(-?IZtla>'Vx.-fCOWM ON) 
1 : RTC CO ALARM ft? ’IT 

0 : MSIffl I/O Xn-y L frier, EXPWON fff *L’ 

(expwon fi ^cisnyti-? <oiK* on) 

1 : teSIffl I/O xn-y h frier, EXPWON f|-f ”lf 

0: POWER X4 -y-f (7D^H«) ON ’L" 

1 : POWER X4 -yf- (7nyMg) OFF ’IT 

0 : FM t«<0 IRQ ft? *L* 

1 : FM ®®cO IRQ ft# ’IT 

0 : CRTC <0 V-DISP ft? ’L’ (SHjlSIUflJIa]) 

1 : CRTC <0 V-DISP ft? "IT (SttSySITO 

0 : CRTC <0 IRQ ft? ’L’ 

1 : CRTC CO IRQ fS# "IT 

0 : CRTC CO H-SYNC ft?- *L’ 

1 : CRTC <0 H-SYNC ft? "IT 


•Tf'fY7’iyv , Wv i Xf' (E88003H) 


D7 D6 D5 D4 D3 D2 D1 DO 



(♦ \tm>) 

0 : RTC <0 ALARM fi?#. 1-0 CO): 

1 : RTC CO ALARM ftt* 5 , 0—1 CO b # $J 0 

GfifSfct 

0 : tesiffl I/O Xn-y h frier) EXPWON ftf* 5 , 1-0 
l : SSfiffl I/O Xn-y h frier, expwon fi^*5. o-i er)t%ms^rmL 

GITgli, axaiL^-h) 

0 : POWER X4 ~/1~fr 1 (OFF ft®) —0 (ON effiffl) C0fc#fj 

1 : POWER X4 -yf-* 5 0 (ON Dt®) —1 (OFF DMS) cOi^SIOii^f^ G1S) 

FM ^*<0 IRQ ft?-* 5 1-0 cOfctfJOa*^ 

0 : TAI (CRTC CO V-DISP) ft?* 5 1-0 CO A */7y l-^VLXltt 

1 : TAI (CRTC CO V-DISP) ft?-* 5 0—1 COi:S4’4'7 A fr^J'y Wt/L-X^ 

0 : CRTC CO IRQ ft?* 5 1-0 cob Si>l9&*56± 

0 : CRTC CO H-SYNC ft?* 5 1-0 C0t#f] y&Afkt 


fzfi L, y-b-y PBtfi^rb'.y P# 0 ictnotiro 
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2 . MFP(Multi Function Peripheral) 


(E88005H) 

GP1P #-h©AHtfj£ffl5£L*+o X68000 T'(i> 8 tf-y © 

Ts E88005H icfi 00H fcfc'U ')*y FBfii^h'.y h# 0 

(2) i!|i9iX&=> > h o-A- 

•flJDi hih-4*—'ffrV&7>9 A (E88007H) 

a. hAS-fe.y b (1) 

b. e v wjt (o) sns*B^ 

*tfl*9iAA£fA xx-AWct Sfci6* 0 S (IPRA ©SEStfy b t> 0 lc 

££■?>) o 

* ') -fe >y b Stlfci: So 


D7 D6 D5 D4 D3 D2 D1 DO 


n 


0 : TimerB gJOS^T Gift) 

1 : TimerB SW&A'f *-7vP 

0 : Transmit Error Pltyj&frT 4 .XX — 'fjV 

1 : Transmit Error $] Oj&W XVP 

0 : Transmit Buffer Empty IPJDI^-T -f XX— XVI/ 
1 : Transmit Buffer Empty tPJO&^Mf X7P 

0 : Receive Error fpjO&&T 4 XX.— 'f)]/ 

1 : Receive Error G1&) 

0 : Receive Buffer Full XX— XVU 

1 : Receive Buffer Full fJOS&M (Mft) 

0 : TimerA 4 XX- 701/ 

1 : TimerA 

0 : GPIP6 XX-//1. 

1 : GPIP6 

0 : GPIP7 M9fi*T4XX-77P 
1: GPIP7 m Y ) : &K4*-'7)V 
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H4# JSJfflLSI 


B (E88009H) 

a. biU 2 y b (1) £tLZi§j£ 

b. i§t ' 7 ijt (o) stizms 

0 (IPRA ©isat'.y b i 0 

ftS) o 

*') -fe-y b §o 


D7 D6 D5 D4 D3 D2 D1 DO 















L 








0 : GPIP0 flO&^T-fXX-X/b (315g) 

i : gpipo ipios^m*-x7p 

0 : GPIP1 ffj 0&*T4XX-X/P G1JR) 
1 : GPIP1 S'lOi&M^-XA' 

0 : GPIP2 glO&XTM XX-XVU 

i : gpip 2 gios^w (a® 

0 : GPIP3 flOiiXT-fXX-X^ 

1 : GPIP3 jPJ>3j&*4*-X7P 

0 : TiaerD fJ 0 •< XX — fjV 
1 : TiaerD gJOji^M *-®U 
0 : TiaerC £1 9 ii*T -f XX-XVP 
1 : TiaerC 

0 : GPIP4 £J9ii*T-f XX-77U Giffi) 
1 : GPIP4 m & K'i I '- T ’ Ji ' 

0 : GPIP5 flOa^T-f XX-X7P 

1 : GPIP5 9J 


A (E8800BH) ^ B (E8800DH) 

CfflU^X^fcL MPU J&'&li* yr (0) -e§Tt>-fe-y b (l) &k*.y b^oflj 

>*)WM'OSX\±^ IERA> IERB iUbT-fo 

a. m S*y btf-by b (1) ZiU>m£ 

*IERA (IERB) om^t'y b# 1 (4” -efro^Of- + y*;Wcf8»9 &****>*» o 

fctSo Tti/fU £©t*cffiT IMRA (IMRB) ©g^tfy b^ 0 (7X)) £tlT^Tk IPRA 
(IPRB) ©t^f-y bli-b-y b (1) £*l£-fo 

b. MS t- .y b#? yr (0) 

*IERA (IERB) ©ISSt*.y b iC 0 (r^xx- 7*) 

*i£^h*.y b©flJl9iA^S MPU IACK 1b -i V fc MPU 

*!S3t*.y bid 0 bJil^©h*.y b-r^TiC 1 

i ')-& •? b §0 
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2 . MFP(Multi Function Peripheral) 


•to A (E8800FH) .. B (E88011H) 

^©y^x^fi. MPU frUit 'J7 (0) T"§T&-fey P (1) &fey P^-©fiJ 

19 ^^+ y*yV©fiJi9STfi> IERA. IERB tlaH^-fo 
a. SSE 'y P^'-fey P (1) 

P©flJl9jA^ MPU IACK iM MPU 

fci#S*U PCfcfro, #JD&*' , «**l'5>X*© DO 3 fey PP>' 0 (£f -p y ^^SS&fJfO 
©iSo fcrtfU SMSHOaift^T*- KUtt. MPU 

j=»snTtjoiiiM®ffiW&*»)s ^©®a*^ 7 L/cB#^Tis^t'.y ncttg#*ijwe o 

#mt&ttitto 

PSfc\ + y*ypgf^J9&&&7*- K*CfcU *4* + y*^©fJ»)i&*J&*gtttttt 
btlT MPU MFP F*3©g!j©^ + y *yP<&-5<,Mi|Hjb-f + > 

*/U3&»&©f|»)ii*3& I *»*‘o-C< -5<fc. fc < „ MFP (i. ^© 

y^yPOfiJiJiA&'f ^-xVpy^x^fr" 
-fey P (1) StlT^Sii^lCs V^Vi^X *©!£!§ fey Ptf-fey P (1 

) £*13) o i-pc^-^s *>U MPU ^^©IlJ^iA^S^fxtTl-'-Stt^flJiOjA^ 
«®*»7Lfcl$j&*e NMI MFP (ifrlX^ttPc 

fiJO^©ttJTfe-oii'g5Hii{a©^5i'fi]i9jA^. (fil^^yf^ yyui?xf&-ky 
P (1) SftTs f!l!9jA^-7X^ ys?x*j&*-fey P (1) jJftTl'&fiJOjA&if + y*;P) 

* mpu ^itftitbtinif-ecfijojA^Ma^Uffs-arsci^-ei^'ro 

^ Wi>X^© DO 3 fey P&-' 1 (£f- +V^yPV7 P >9 
K) -e, PJfcfro s S^fey POS09&*# MPU IACK 

MPU PcPd'U MPU l-M^nTf!l»9iA^ 

^©ffl®Mft7L^ja-ev7 P9*rWlcSafey Pi- 0 
**T?tts I§fey Ptt 1 ©£*{*&£*X> ^©iiOii*fflJiW*f7Lfct*ttSnt-B: 

X>o 

Pcfc\ £7 -f y*juy7 P ^iTfiJ(9jA^7*- P*t?tt% + y*;v©i!l»9&&j&s 
mpu MFP WicfcoT3I£©Si£©iiJf9i£ 

b-X 9«0«ibW.'*aD&*f- + y^^Si'ttlsibf- + y^yp^b©fiji9 &%■&&& 
ot<^^ MFP 7 (ISS-f-F y^yp©fij!9 

jA^-f *— yypy-^x^^-fey P (1) S*ITI'£1 §£ICn iO^jA^y-r'-f y?V S?X^ 

©tssfey p pc-fey p a) sn«) , t4fcs, t> l mpu i>K WE<z>m&*mm&n 

LT^Stg^flJlOaA^a^TLPrB#^ NMI 

t/c, ^©fij^jA^g^fey hc 0 **$§&* n-a'fti* <fflo&**a»wKrr> > mfp 

W^X^-fey P (1) StlTs SiJi9jA^-7X^ y v^x^^'-fey P ( 1 ) StFTV'SflJ^jA. 
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ft? 4^ JSJ32LSI 


-c&fto fcrtiU tfxu5?x*©tf* bic o 

b. h^'JT (0) &*l3ii£ 

* Ui/X^o DO 3 t*y b#$ 0 (£-f + K) Oi 

#7?> flJD jA&^ * * A* MPU icjg $ fttflj <0 <0 - * ©®SA S £*7 L it t § o 

fcflJDiA#.^ ? V^X^A*. -by b£4l7:£§o 

*|g^ f -y b(C 0 £#£;&&. |g^t*.y bBW©t*.y h^TiC 1 *#*^*£^§0 

* U -te y b £*!/,:£ §0 

• f'jyiA&vx? l/v^X? A (E88013H) „ B (E88015H) 
gt'.y b -s©fl| 9 iA& ■? + y * ;D©flJ y ti. I ERA. IERB tmst'to 

a. ISfy bAMz-y b (1) ZtlZiMS 

mV 1 ***3&k*£i$o 

b. iS^f'y bA^'JT (0) £tl3H£- 

0 AlAi'U I ERA (IERB) Oi§f 7 bA* 

1 (7* — T^b) •evx^ : £^(y-/ci§{cf!li)jA^* 5 * i * i o/'cIi^!i. IPRA (IPRB) ©t£^ 

k*.y b(C 1 *S#iiitn*+o 
*'J -b.y b SttAitgo 


• Ui?X? (E88017H) 


D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

V7 

V6 

V5 

V4 


* 

+ 

+ 


(* u#j»> 

0 : K 

1 : ^f-V>7/P'/7b7xTS'iyiiA»7 ; e-H (ISRA, ISRB ») 

4 t'-y b 

(T& 4 t'-y Mi. ^fflyaAf-A-y^PS-t (0 — 16) K MFP fr'gtOTClTO) 


fctffU y-tz-y bBtl*£t*.y b A* 0 (CTSy^-fo 
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2 . MFP (Multi Function Peripheral) 


( 3 ) 9 'i i 

ayba-j\,u ?X 9 (E 88019 H) 


D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

0 

0 

0 


1 

0 

0 

0 


1 1 1 1 — 94-? A K 

0 : TAO ft-f U -fe *y h L&V 

1 : TAO WJ-feyh 

tztz U y-te* EBt(i£h*.y o icWoft 0 


• 94 iB ay bo— juyi?x 9 (E 8801 BH) 


D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

0 

0 

0 


0 

0 

0 

1 


1 — 1 — 1 — 1 — W7!f'lWt-F (/4 r'JA^-5) 

1 0 : TBO fttu-t-y h LftV> 

1 : TBO ftfU-fe.yh 

fz ft L n y-b'y fcf .y h & 0 tcft *)fto 


• 9 4 i Cs D a y b o—jvui?x 9 (E 8801 DH) 


D7 D6 D5 D4 D3 D2 D1 DO 



0 0 
0 1 
0 1 
1 0 
1 0 
1 1 
1 1 


0: 941 D Ab-yT W>yb3lit) 

1 : 9 41 D T4 W*-H (/4 T'JX9—y) 
0: 94l D f </10 TUAA-5) 

l:W?Df<Mt-F (/16 X'jxy-y) 
0: 941 D T-fW* :-K </50 T'Jxy-y) 
1:941 D r-fWti-t'' (/64 r>JX9-y) 
0: 941 D r-f W*-K </100 TVX-y-y) 
1: 941 D r-lU4- t-K (/200 T'JX9-y) 
0:941 C Xbyr (AA'ybmst) 
l:?47Cf<Wt-B (A'T')x'r-y) 

0 : 941 C T-tU4 : f:-b (AO T'JX'r—y) 

1 : 94 1 C r-fWt— K (/16 rvxy-y) 
0: 941 C </50 TUAA-5) 

1:9410 T-fW^-K </64 rUAA-5) 
0:^7 C r-f W^E-K (/100 rUA^-5) 
1: C T-TW^E-h' (/200 X'JX-X-y) 


tztzL, y-fe-y £h' y bfr 0 Ktertt'to 
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IU2LSI 


• rMv A (E8801FH) tCiA TimerA (f!l<9 13) icfc(}£i!|!9 jA& 

tt t* fiJ<)iA&(i N ui/xftf 00H \cU 

-ofztgfcfrfr'Ot'ta 

• M?B (E88021H) l!l« x ODH fci&^LT < 7f $1' (*-#- K©* ■) 7^ 

? D y ? &0 < ■5/Ci6f!ll9iA^.^'p[) o 

• *4-7 C (E88023H) IC«. TimerC 5) tefcttSSflDiA*-* 

tuba y* V v 5 'fe&WCfe.Lt'to tfz^ fiJfOiA&ti. Ui?Xjr& 00H \ct£i 
tzt %\z.frfrY)t.'to 

• D 4-*WS?X* (E88025H) KMU TiierD (Itf9>A&l^-4 4) icfctt^fljl) jA^^r 

^$#£;fca&©^9 t/Cs f!|i3iA*.{i % Ui?%9& 00H {Cfto 

fc <h § *9 £ "fo 

(4) USART (4— #— KtO&gft) 

•USART 3 y E a—Ji/\si?X? (E88029H) 

X68000 T?tt % MFP © USART $£t&£MfflLT4-*- Kft©47' CPU 80C51 
fri\ 4 - A- * ©A ic^'Jffl ir^t-to tiz s c©#[Hj»jiifi(is Roiotffl-eiffl 

1. MFP © RCn TC JjgTteliN 16 {*©?n.y?£AA-43° 

2. 4-W-Hi, 2400 tf-t-tZ o 

3. X4— F 1 t' y F N 4-* 8 f.y F. '«!/ A* fcU X F 1 t*.y Fo 


D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

1 

0 

0 

0 

1 

0 

0 

+ 


(* ti WRITE HSWiM#. read B#(C(4 0 **A3>) 


fcrtfU V-b.y FB#li % £b*.y F# 0 left 9 £ 1*0 


136 


2 . MFP (Multi Function Peripheral) 


'^feXx-txWxt (E8802BH) 


D7 D6 D5 D4 D3 D2 D1 DO 


1— 0:’0’ £m$&tsti-'<Xcr>-7 : 57rf?<JT$tl' 

Uis—sViT't xx—7Mz% 0 i-t. 

1 : ’ r kWZiLtskV is->W4 ^-XMZtc 0 i- 1 . 

0: Xb'y7t'-yb£gfi 

l:X*-M^b*»I 

— 0:7U—?*+9??m*)i t -i’i91gU <bi> 1 0 RSR 

(X b ••/ Tt' -y b iWztc ^ "> 8 t'-yb£8Stf 0 tf)*^x:?X) <&3r& 

— 0 : JEfSSrgfir-? 

1 : %18t-?7U-AX7- (X b */7t'y 
0 : 

1 : 3fsT-?'VjT<X7- (&ia~>7 b l^XM^gflA'-y 7 7 IZ&mZtLtZT 
-7*K ^UT^xx-5ie;LTV^«^) 

0 : RSR 

1:«® T-?*-*-7VXJ- gfis^x bUi7X?frt>%ii'<"/ 

7 7 (cl£i*§*i & k # Hz N ®fiA'.y 77 tfx;b«®Oi§£) 

Kcti. UDR *ma3S^TA'.yXTX;U £?>tf-y Ml-fe-y 

b$*ut-f. 

o : SffA.yXr (UDR) Ama33tut«^ (Read only) 

1 : Sfir- 7 *^(1^ 7 b U vX 7 <iSff A .y 7 r CIEiS S (Read only) 


&fc\ D07”"l" O'.y 7r7A) ©i§(C(i s Receive Buffer Full (MFP 12 
&) *^Cl»3s D06-’l* (*-/<-5yi5_) D05-"l" 

DOS— "1” i’fU-9 ^ffl) ©iiicii. Receive Error (MFP 11 ^^©fij^i^.) 
'to t.tz N Receive Error ©Sfl*9j&&#‘T , -f X x — T'yVOi § (i N 
£LT&> Receive Buffer Full ©fij<9 *3 

/c/iU U-b y h** 0 iCtlV)tir 0 
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$4$ JifflLSI 


(E8802DH) 


D7 D6 D5 D4 D3 D2 D1 DO 



0 : ”0’ SrS&attk D06=’0\ D04=T fc&D, b7 VX$ -y^lir-f ZX.-7MZ 
1 : ’ 1 * Sr#^atf 2 ; 

&*>. i e-y t^fisi'ii'f . 

0: jIS^fTE-b 

1 : Uhy7t'7 bSrlSfc&V' 8 t'-yb:£gft> s 0 cr>* Hr???) 

T^fti 

ftfc, C<7)fc§i±. D07 t24r^b§biftV^TiaLT<£$V\ 

0 : D00=l (h7>Xjy?4 *— 7;P) !,Z&&ZiXtZt§r& 

1 : D00=0 (b7VX$ y^fUI- 77b) fcl $£.$tlfzM£ (S*fe c t , COi:£l±j!fH** 

Tft-fc-yh) 

0 : D00=0 (b5XX$y:?T'fXX— 7Vb) 

1 : ’ r Sr## atf t b 7 vx 5 -y r?r -f xx— 77bfc * 0 5 7 7# 

i3HILi&bo7t&, itSWKP S'-'W *-X/b (RSR CO D00=1) tt'ot't. 

0 : TSR SrtfiS^SWjK b9VX$-y7£T-fXX— 77b (D00=0) hzLfzWtn 
1 : j*f| T-?7yy-y>3Zy- (UDR frbWt> < ‘'v7TlZW&T—?ti i &£Ztlh 
b uyx^j&^-f-C-KiSftr-^^ttSivt VtfsMte) 

0 : UDR K# & ji* £fr o T i£fl/ < y 7 T t i*flr- 7 *'1 kS £tl?Z%-& 

1 : i£fi''vy7Tfr<'>i*fIb7 H^vXi’fcjSfiT— 


fa:jb\ D07-T (^<7 7 t x yf-r 4 ) ©irSicii,. Transmit Buffer Empty (MFP 10 u^b 
©fljfli^-) J&^igCDs D06-"l" (Ty/- 7 VX 7 - ) D04“"l" ( b 7 VX $ y 

T) ©<t§i^ii% Transmit Error (MFP 9 w^7P©f!|*5 j&&) 
tztz U V -tr y b B#(i£ h* y b & 0 (eft 19 £ 1 *o 

•USART 7 *-;? 1^X7 (E8802FH) 

usart © 8 t*.y bAfU^Jf ? -^ w^x^-e-to 
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3 . SCC(Serial Communication Controller) 


3 . SCC(Serial Communication Controller) 

X68000 -eii> RS-Z32C-. t$x&1J-sJ*- F'#--5:fca6©7 ') T71/3 u-'r-ir 3 ^v)D- 
? t Its Z8000 7r S y-e*S Z8530 SCC £As EI4-7lC7'n. y ^g] 


3-1 


C © SCC LU 2 l@©£ll2:LA£ 2 ** + y*/i/*t>5s *©#*{;: 14 #©#§&& US? x 
7 ffl©R*aiLi'5>x*is|N-i/-hi>**u-****.Tl.'***-o 
(1) f- + 7*7V A (RS-232C) 

(S&ftJPD *- K 

• 5s 6 s 7> 8 t'. y F/4-+ 577 

• U 1.5s 2 Xl^h'.yFA + 5^ 

• XU X16s X32s X64 7 d,^-F 

• 7*n .y 7 ©£$£}& ft 

•'^y-T'fs 4-^'-5U 7 U — 5 y/Cgx 5— ©$£ft 

•PI#!*- K 

• '-M hffifilPlJW*- K * + 5 7 7PI#II is F*3fk 

1 ttzli 2 I0©|5j#I*-+577 
PI#!* + 5 7 7 fi 6 ffclt 8 b'.y F 

phh+ +7? 7 ®mw xt izwsm 

CRC 

• SDLC/HDLC *- K 7*- KU-4r 7 X ©£$<!; &ft 

7 .y -b- •7 P b ^t©@S;7 7 7'}? A 

7 K UX 7 -t —71/ K©I&ft 

ttig7 ^ -7U KoiH&ftya 
CRC ©£j&<tJH£ 

SDLC 7V-7 "^e-K© EOP F y (*7yl/-7" 

) iKffi 

• 7 s — 7l£i||jEK HA 1.5 M t'.y F/f£ (■tX '777s ' s '/f -777) 

SA 375 K f.y F/f> (FM flF5fl263Jt DPLL) 

SA 187 K t’.y F/# (NRZI DPLL) 
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$4$ ja&Lsi 


(2) f-+ V%j\* B 07 X) 

mmmmu 


#-U- b 

-4800 : 

#- 

J- 

*AJ 

-r. 

1 

K 

••1 t-y 

h 

7*-? t'.y h 

-8 tT.y 

' h 

'* !) f -f 

-ttL 


X F 7 ^ 7 h 

-2 t'-> 

> h 

T-'-^X 

-RxDB 


n y h n— ;w^x 

—RTSB 



+12V -12V 



04-7 SCC7o7^i 
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3 . SCC(Serial Communication Controller) 


3-2 S C C W'^X^OT KUXV.yT' 


READ/WRITE "I) 


Ch No. 

u^x? 

TKV-X 

DO 7 DO 6 D05 D04 D03 D02 D01 D00 

m 

# 

B 

E98001H 







E98003H 





A 

E98005H 


nvyK^-b 





E98007H 






314-8 SCC l'iSX?Tb'UX-?»/7 


3-3 S C C W'^X^CDUIffl 


Z8530 SCC © t '-^ v — MSi:©gi|Ej*#MLT< H £\,' 0 
^4-9(e N gtf'-u- h s>**i/-*©BJ®R*^L£-i-o 


X-U-b 

5 MHz 

m # 

9600 

14 (000EH) 


4800 

31 (001FH) 

5X10® 

2400 

63 (003FH) 

B#5£f8c = 2 

1200 

128 (0080H) 

2x (,-K-U-hxl6) 

600 

258 (0102H) 


300 

519 (0207H) 

fcfc'U X-hWv? (PCLK) 5r 

150 

1040 (0410H) 

5 MHz b U T-*a*<0 16 fecr>? 

75 

2081 (0821H) 



314-9 K;)rfts tf-U- *U-*<OI$$aR 


(#§jA&l^X;? IR8 tW nS-fcBLl^X^ RR8 fi|& 

<) ^©T^-teXii, 

1. 37yM-hSfIlt, #£iA&l^x* KRO © D02- — D00 t*y He % mxlfc 

h-TSo CftfcJltk T^-feX-rSU-^X^^fg^-t 

So 


141 


IS 4$ JSfflLSI 


2. H'Ts K#— hfcSffll?'-* *#*&*/£ »K R*ffl Lfc 

X 9 ~*©7 7 -fe X ^fcftSo 

ttz, £§&*US?X* KR8 tW> tHLWv'X^ RR8 ICOUTIi, r-^^- h^7^-bX 

t*-* ££§&/,*£ 9 s RfcfflLfc?) 


4. R I LJ(Real Time Clock) 

X68000 Tfis ijT/l'HA^n^iLT RP5C15 



MFP (GPIP5) 

7 


POWER LED fc TIMER LED c7)j±a£?n'y? 


oypn-iL 


A'-yfU7N*.y^T-7r Vcc2 


1 Hz. 16 Hz ?D-y?) 

(32.768 KHz) 


MFP (GPIPO) 


04-8 RTCXn'770 


4-1 #5: 

■I© RP5C15 (is ^'J O READ/WRITE tlH l^l©^ l$R«£©ia®^*fflLj&raiflBfc 
y rfrf't Afa .y ^T"to &©ck?ft#M ; £koTt''£'fo 

(1) 16 t*. y h cpu iRRRUnrL^feWSr^-fexBili 

(2) 4 h*.y h?^|S]r f -^y''X (D00~D03) 

(3) 4 t*.y h7 KUXA* 

(4) RSf (Bts #s m s *wyy 0 3?^ ^ £s B> BSB) ©* 7 y 

( 5 ) 

(6) BttfO-r'-^fi't^T BCD a-K^CSR 

(7) +30 ^ Adjust $$t!il*Ij§t 

(8) '*y r y '<y * 7 y :/nJt£ Cg/h 2.0V) 

(9) 7 7-Afi-E|£7tti 16 Hz 1 Hz ©;M 5 7 7'^°7VX^rt±5^RJtg 

(10) 1 Hz ©7 o .y 7t±5* 
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4 . RTC(Real Time Clock) 


i<(C X68000 TMU C© RP5C15 ©7 7 - 7 a .y 7Httj£#(© «t 0 LTl'£ 

^ O 


nyfa-j-ffllg ON (Vccl ON) flfft# ^©MeiefiBBLTl'S+o LfcBBf 

ON SftSirir&Ks ALARM JS? J: *9 7 7 - 
Aff-Sf (tTtti 16 Hz *> 1 Hz O^n.y?) j&stitfj&tts MFP © GPIPO (0 
Sc&iiiL) <t<(C N ALARM igFfj&'&OHtfrfi^liy 7 F 7 i7W(CiitR'SJ 

tgT?s CL©Ys^-(C =t *9 MFP tfcs 7?-A*-fv*|Ketf-*iS 

KfcU TIMER LED (BANK 1 © E8A001H (C 00H £#££&') '>XfAl 

- F E8E00DH (c 31H SRAM SRAM iC TIMER LED 

Ttil'-ptfIS (E8A001H ©ty HffB) £-fey HU lIC-^XfAl-t' E8E00DH (C 00H * 
#£jA/LT' SRAM £#§iA**Rj (READ ONLY) icLTfc< 1 1 ' 5 JHmW£lZ& 0 t 'f (MFP 
(cfc^r> vcc2 tfAnmtsnKtiivmm*-* y^&g) 0 


• 7 n .y 7 fcb^J 

CLKOUT Jffffr&tt 1 Hz y o . y y MFP © GPIP5 (7 U^kflJOiAA) jjg 

<L*llC«k!A MFP *©ltK C© 1 Hz 

AftMB© POWER LED i TIMER LED ©j£M? n .y 7 &fc\ LED Rol> 

Tiis ^5t5-3^#ILT(A:$l'o ttz, RP5C15 ©'<-y 7 7 * yofcaoWfittjWi? Vc 

c2 icffiKsn-a.'*-*-©-^ fiapt*ix>f .yf-i^few&tt 

V'T? < 
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J§]2LSI 


4-2 TKUXVy'/ 

^4-1 0> 4-llK, RTC Ki/X7 iy &fc\ * li WRITE © 

READ Otiose 0 ■V&Z£££%l£-fo 

tztzU BANK 1 © E8A001H ti TIMER LED ©|§^I W£&tSt §!i t*. y 

E ©IftSt-fetc LT < Scfl'o 


(BANK 0> 


WX? 

TYVX 

DO 7 

D06 

D05 

D04 D03 

D02 

D01 DOO 

m 


E8A001H 

4 

♦ 

♦ 




1 Vr'A’J's? (READ/WRITE) 


E8A003H 

* 

* 

* 

4 



10 y,'J)*7V9 (READ/WRITE) 


E8A005H 

+ 

* 

♦ 




1 (READ/WRITE) 


E8A007H 

♦ 

4 

♦ 

4 



10 Kill's? (READ/WRITE) 


E8A009H 

♦ 

♦ 

* 




1 (READ/WRITE) 


E8A00BH 

* 

♦ 

♦ 

4 

4 


10 vmAVV-? (READ/WRITE) 


E8A00DH 

* 

* 

♦ 

4 



(READ/WRITE) 


E8A00FH 

♦ 

♦ 

♦ 




1 B (READ/WRITE) 


E8A011H 

♦ 

* 

* 

4 

4 


10 B il+7V9 (READ/WRITE) 


E8A013H 

* 

* 

4 




1 ftWV? (READ/WRITE) 


E8A015H 

* 

* 

4 

4 

4 

4 

10 (READ/WRITE) 


E8A017H 

♦ 

♦ 

4 




1 Sf-frO's? (READ/WRITE) 


E8A019H 

♦ 

* 

* 




10 (READ/WRITE) 


E8A01BH 

# 

♦ 

* 



4 

MODE V'Jxy (READ/WRITE) 


E8A01DH 

♦ 

4 

* 

0 

0 

0 0 

TEST l sVX9 (WRITE) 


E8A01FH 

+ 

4 

4 




RESET (WRITE) 



|£4 —10 RTCWyx^TKUXV-/r ( 1 ) 
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4 . RTC(Real Time Clock) 


<BANK 1> 


Vi/X9 

rvvx 

DO 7 

D06 

DO 5 DO 4 

D03 

DO 2 

D01 

D00 

m # 

E8A001H 

+ 

+ 

* 

♦ 

1 

0 

1 

CLKOUT 1 s'JXX (READ/WRITE) 1 Hz (±fe 

duty 50%) 

E8A003H 

* 

* 

+ 

+ 

+ 

♦ 


Adjust (READ/WRITE) 

E8A005H 

* 

♦ 

* 





T7-A 1 ftV'JXX (READ/WRITE) 

E8A007H 

+ 

+ 

* 

+ 




Ty-M. 10 jjky'Xj’ (READ/WRITE) 

E8A009H 

* 

♦ 

* 





7y-& 1 RlVi/'Xj’ (READ/WRITE) 

E8A00BH 

* 

* 

* 

+ 

* 



7y—l* 10 tisffiUi/XX (READ/WRITE) 

E8A00DH 

* 

* 

* 

* 




7y-iffiRVVXX (READ/WRITE) 

E8A00FH 

♦ 

* 

* 





T5-A 1 R\sVXX (READ/WRITE) 

E8A011H 

+ 

* 

* 

♦ 

♦ 



7y-J± 10 RWsXX (READ/WRITE) 

E8A013H 

+ 

+ 

+ 

* 

♦ 

* 

* 


E8A015H 

* 

* 

* 

* 

+ 

* 


12 B$/24 ttf-tUXX (READ/WRITE) 

E8A017H 

* 

# 

* 

+ 

♦ 



(READ/WRITE) 

E8A019H 

* 

* 

* 

* 

* 

* 

* 


E8A01BH 

* 

* 

* 



* 


MODE V'JXX (READ/WRITE) 

E8A01DH 

* 

+ 

* 

0 

0 

0 

0 

TEST VVXX (WRITE) 

E8A01FH 

* 

* 

+ 





RESET (WRITE) 


i4-ll RTCU'>'XXTh'UX7"/7 (2) 
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SM* jaaiLsi 


4-3 RTC Uitxjrcogm 

•BANK 1 © E8A001H iC 00H TIMER LED U 07H T 

IMER LED iirjUTLt'f (WRITE only) » 

•BANK 0 © E8A001H E8A019H t T© W X ^ Ii N BBf ©ig^-e{£ffl L£~t (BCD 3-K) o 

•BANK 1 © E8A005H E8A011H reOU^X^Ii, T5-ABB#©8ft£T?teflJL£t* (BCD 

3 — K) o 

• BANK 1 © E8A003H 


D7 D6 D5 D4 D3 D2 D1 DO 



1 : Adjust ON 0 frk 29 WffilZTVxX B ZtlhkWfi 0 tC&Di 

•f. i>t. 30 59 j&mrr i J*xbZtihbto&**r>brv7lx®i> 

0 


• BANK 1 © E8A015H 


D7 D6 D5 D4 D3 D2 D1 DO 


L- 0 : 12 HSUlf (E8A00BH <7) D01=T X‘ PM. D01=” 0” X' AM SSiRLi-f) 
1 : 24 BAfSJU- 


• BANK 1 © E8A017H 


D7 D6 D5 D4 D3 D2 D1 DO 


0 0 

0 1:3 tmffdZolf. 

1 0 : 2 

i i : (jELKmm&tffrbtihk. A- 7 f u wtmnimx- oho 

ttvyfm&mtL&m*). a® 2099 if-tx'o&o*n&$M&'i 7 b 
tit-t) 
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4 . RTC(Real Time Clock) 


E8A01BH 


D7 D6 D5 D4 D3 D2 D1 DO 


* 

* 

* 

* 


* 




L_ 



0 : BANK 0 *U7b 
1 : BANK 1 -tUXh 

0: Ty-MtH^T-fXX-X/l' (fcfc'U 16 Hz b 1 
1 : Ty-AXM 
0 : 

l:tHSW 


E8A01DH © D03~D00 bft "0" 

E8A01FH 


D7 D6 D5 D4 D3 D2 D1 DO 


+ 

* 

+ 

+ 







L 



0 : Ty-AUiSXfV-t-y h OFF 
1: Ty-AU^'X^U-k-yh ON 

o:mm<n#im>j*vb off 

1 ON 

0 : ALARM Wf-frb<r> 16 Hz 7n-y?sWX!ii * ON 

1 : ALARM Sg 16 Hz 7 a y 7 /VlsXftJ] OFF 

0 : ALARM 1 Hz ?n-y 7rt/VX&j] ON 

1 : ALARM 1 Hz 7 n 7 JVVXfttl OFF 


Hz 
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JMic jgaLsi 


5 . FDC(Floppy Disk Controller) 

X68000 IC(i> 5" 2HD (WSig^Jg) *4 7”© FDD (7n, h-fVX7 K 7 4 7*) ** 2 

tics C© FDD 4pyhB-;Vt5 FDC t LT> ^ PD72065 fcffiffiLTl'* 
'to FDD jfa7'D •y^g|^rg|4-9(c^:L^'to 

#X68000 (nfe-tf-Sr'-t X7{±1f (7 *-77 FB# 1.28 M '*4 F) 

• 128^ 256s 512s 1024 'M Y/*?? 

•26s 16s 8 ^7^/5 77 ^ 

• 77 F5y?/ side 

• 154 F 7 7 7/disk 

•FDC A 

• 2 HD (8 MHz) s 2DD • 2D (4 MHz) tJJlD&AqJtg 

• izti U 2DD • 2D t 'i 7°© FDD ZHi&lU i£3Sffl©7 n 7 k°-fV X 7 3 * 7 9 £ 

{£fflLT</d£l\> TSfcs E5lffl©7D.yf-7 , lX^^n : £iMlT XU XI turbo m 
© 2D-2DD 7'f7 P FDD Zffltii'tZt. g£iis ^Ogc^-^O 20 i : t°>'~29 #t°x ii 
N.C. (CLT <;£<*(.' (X68000 WAXg >iC$ffl) 0 

• MFMs FM #)<9}HAnJtg 


5-1 F*7 'f 7*©#:R£{±lf 

X68000 © FDD (is ?A© J; 0 LTl''£'fo 

(1) *-F>f 5?«7 F®t£ 

}g^ L t: K 7 -f yjc# A & ft T k ' £ X ¥ 4 r © @ ttWt&ttUg 

(2) 77ft f-f -t LED j&KKflB (2 fe LED) 

lfcF7^©7)ftkrt LED tirSIS^ 

H Lfc K 7 4 7*^© 7ft Tlf A©fatK 

^ K5 4 7-fev7 Fs VtV ON ©<t§j&*T 
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5 . FDC(Floppy Disk Controller) 


POWER SW. 

T^r-f tr-f LED 

4;AeXF LED 

ON 

Xr-fT FDD izA-yX^&mS 

Xr-f T *5 FDD l:A->X *>£>■?, 
iso LED ON <ni%rk 

-sfews# 

*T<r tf FDD IZX-oX tiki‘s 

t'-o led mmmw off corns 
-fflBT 
l 

FDD Sr'J-K/54 (F 

74X-tely?F ON, kft ON) 

lyx? Fx4 
ON CrtS£ 

-iH*T 

Xr-f T* { FDD lzX-yX tiO, fr 
■04 yx? FX4 •yf-7X?ffij£ 
OFF 

OFF ttffi 

*Tl7 ifi FDD 

Xr-fT FDD (eA-?TVvSrVtf§ 

-A. 

Xr-fT FDD fcA-o-O'SitS- 
Xr-tT FDD (CAoTV^V^ 

t*r 


3k4-12 T-rX?F547 LEDcOStt 


(3) -f i?*? -y-f 

T^-fexStfJic^f s?*? F-e§/Xi.'J;ol^ 4 HMff£7X ?£■&£££ 

(4) ^r-v rjfAs iwA*«wj-#-4ai6 

§ K5 4 7'ojf IHfA*o*uc*i^ — tsatg 

(5) y r-v rs^f Aisajan 

&F?'fycDS7st rWfA*HHJ+*#MIB 

(6) fjoii^aig 
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JSU2LSI 


I/O ayha—7 


yb n\ 


ay 


<yx \ 


TbUX 

J<X 




V 


v' V 


MIN/STD 


A 


A-Hfu?3y h o — )V 


A-h'fa?f-?A*x 




HD (A-Hfa^) 


FD (7D 7 t-fa?) 


fdd ^rygynyho-iD 




A FDC / 

Wd72065)|[ 

V 


2HD/2DD • 2D 1^9^*. 


Os 


16 MHz - 


VFO / \ 

m \ — / 


(SED9420AC) 

MIN/STD 


Vccl Vss 


i r 

Vccl Vss 


ACK 

SEL 

RESET 

REQ 

Busy 

I/O 

C/D 

MSG 

D0-D7 


OPTION SELECT 0-3 

EJECT 

EJECT MASK 

LED BLIN K 

FBI) INT 

ERR DISK 


TRK 00 

WRITE PROTECT 
DRIVE SELECT 0-3 

READY 

INDEX 

DISK TYPE SELECT 

DIRECTION 

STEP 

WRITE GATE 
WRITE DATA 
SIDE SELECT 


MOTOR OT 
READ DATA 


H4-9 FDDJfjaT'n 


150 


5 . FDC(Floppy Disk Controller) 



ry7^-7>y FB$ 

1667 


amt 

(KA'-IH 

7 7-7-yhB# 

1065 

IBM 2pft5 26 -fc??. 
256 A>f 


10.42 


(K t'-y V/W) 

500 



byvtmmm 

3 

i/ J = 

F?'y?f^ira - 

'>-7-ty>j>mtw 

77-feX?' <M. 
(msec) 


15 



95 

77 4 7m®. (rpm) 

360 



0.5 


(bp i) 

9870 



TRACK/SIDE 

77 


TRACK/DISK 

154 


y ? (tpi) 

96 


a*» "/ Kft 

2 



MFM 

fm acting 


27.0 (H) X 148.0 (W) X 

198.0 (D) :mm 


MM 

900 g 



t- y 77777 Vi . 7 n u 7v- nstg. 

VFO (SED9420AC) 


m-13 f*l&FDD COftm 
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$4¥ JijfflLSI 


5-2 F D C ©#ft 

X68000 2 *© FDD FDC £ LT/i PD72065 S-jMLtl'l 

■fo XU XI turbo FDC © MB8877A <h&©<fc 0 

KVtir o 


//PD72065 

MB8877A 

>J-F/94 bJfcOSSffgiS (XT—9X) cr>j-x.'-/7 

•J-F/54 b&OSHTlSS Uf-/7) WX7/ 
fctf-DV^fciDfKirU 

b'54 7-feU? K A..;, b'-fel^ bftnSJim-tfM 

ztit>co i/o ^-h/zugic^s. 

b'^r-tWK A.-yb'-fel^bfflcO I/O tf-btf 

mx-$)&. 

#b'54 7cr>mtECD^-y b'(i$$- FDC 
7D/5AA ! IS*CtH. 

M V RAM ±(C# b' 5 -1 A. .y b'ffit©b5 

•y?#^SrtettLt'fc<i®*«*0, ra^yAt^ 

fc-f/rfS+A-f b<OT-^Sr FDC lz5-t&tHrC7 * 
-7-y b^T^S. 

yt-Xyh&frocDlz l b5-/?^«r-^ (6 kb 

~8 KB g*) Sr^fcU 7-0^5 AC 
*•5. 

X5 -tfg; -5 f J 0 0. 77>K* ! 

jrrrs. 

ffl) U-F/?^ b+> *T4 7£b*547>£>ifc# 
aj-tf-tf. titi-kizxy-vm^xKz. 

So 

M) ll-b'/5'f b>U ^T'fTSrb'7'f7'*'A>fe# 
tB-tfco Av/7n'7LTM^T.r&vbrfctf*> 
S. 


IH-14 juPD720 65fcMB8877AJ:c0ffl3^ 
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5 . FDC(Floppy Disk Controller) 


5-3 FDC 


I/O 

V'JX9 

7YUX 

D07 DO 6 DO 5 D04 D03 D02 D01 D00 





cnr -7 jru & ^ ] .Cy'? A? 


tb^UUln 


rUU aT / A k y a / 

In 

E94003H 

4 ► 

FDC 7—9WX9 

Read 





E94005H 

< ► 0 0 0 0 0 0 

Yy 47X7-9 X (^Ti'gVft't) 


E9C001H 

4 > 

flDa^fi^-Xr-^x 


E94003H 

4 ► 

FDC 7—9V7X9 


E94005H 

« ► 0 «— ► 0 < ► 

Yy47y'sYn—)V tf7 5/ g yff-f ) 

Out 




Write 

E94007H 

< * 00^—00 < ► 

797XYy477U9Y. 




2HD/2DD • 2D tJJDlfii. 


E9C001H 

0 0 0 0 < * 

M'o&x-tmxx? 


E9C003H 


9%^ 


^4-15 FDCU7X97YUX7-/7 


5-4 FDCF^X^Ogi 

(1) FDC X7—?XUi?X? (E94001H) b FDC (E94003H) Kol^T ©Piffle 

oDTIi, u PD72065 7-9 >- b LT < /fJl'o 


(2) h'7'fyxf- 9X (In) *-?'> 3 

• E94005H 


D7 D6 D5 D4 D3 D2 D1 DO 


O-.XT-rmttAm 
1: XtiTW&X 
0 :XT<71ffiA 
UXTJTftX 
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M132LSI 


(3) Vy'ty'^y ba-jV (Out) a Wf# 

• E94005H 


D7 D6 D5 D4 D3 D2 D1 DO 



1 : LED ,m ON (ON. OFF t i>*T 4 


(4) T)-bXF7-(7 , trU) K 2HD/2DD - 2D iTJO&X. (Out) 
• E94007H 


D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 


0 

0 


0 

0 




0 0: 7?-tXK5'f7'0 t§5£ 

0 l-.Tt-bAbJ'tf 

1 0: T^-teXF^'CT 2 

1 l:T?-kXb7'(7 3 %% 

0 : 2KD (1.6 M ;M7) 

1 : 2DD ttzlt, 2D (1 M itzit. 500 K f'tT) 

0: b?'(7-tU7bT4XX.-7'/l'. *-?- OFF 
1: t'*547'-teU:?M*-:7Vk *-*- ON 
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5 . FDC (Floppy Disk Controller) 


(5) (In) 

• E9C001H 


D7 D6 D5 D4 D3 D2 D1 DO 



0 : FDD 

i : fdd 

0: FDC m&X--?X74> 

1: FDC W\0&Z--?X7fm* 

0: 7\-Kt 4X?S0&*7X;?4’ 
i : ht -r xtm'&n-ixtm* 

0 : M-Hr-f OFF 3-?yKi&7B#UW 

1 : 7N-I«T-f x^fjoa* ON 37yFTO 

0 : 7>JV:?£I9S* OFF (BUSY=1) 7<J 

i : ru on (busy=o) r u v^T-^itHPr 

1 : FDD fjijii* ON Xr-fTJfA*? (^T -f T?7>7^7®. 8>J9&*) isfctt 

Xr-f 7#Km (Xt - f 70)7 y yTMtftU Wt m tfJ 

0 : FDD fJOS=A OFF ±MM 

1 : FDC flOa* ON U-H/5-Y F-O E-PHASE ^7Ci:S U1f;H-X-r-?X« 

SEEK. RECALIBRATE 3?yF« E-PH 
ASE teTlZXi, SENSE INTERRUPT STATUS 
*. tfclir'U J: £, SENSE INTERRUPT STA 

TUS a-?y^crtmm 


0 : FDC SIT Ji* OFF JJSm 


(6) flJi)iA^fi^-7X^ (Out) 
• E9C001H 


D7 D6 D5 D4 D3 D2 D1 DO 



0: 7>J 

i : r>j y?m&x-?x7im 

0 : FDD M9&A-?X7 

1 : FDD 

0: FDC miLX.-?X7 
1 : FDC MOi 

0: 7n-Kt4X7SJ9&*7X;? 


1 : ^-Kr-f X7m'&h-?X7im 


155 


JUJELSI 


( 7 ) *5 (Out) 

• E 9 C 003 H 


D7 D6 DS D4 D3 D2 D1 DO 



0 0 : FDC StJOSA 

0 1 : FDD fpJOji^ 

1 Oryv-Kr^XXffJOji* 
1 1 : T'Jyfm&A 


5-5 FDCT)-feX 

(1) *- M **9 K LED ijfflj* 

F^'f y'=iy h a-ju (E 94005 H) S&ft£-£AUt&tgfflk*.y E (D 5 ~D 7 ) (C " 1 ” &-fe 

•y h U D 0 ~D 3 OUT It to 

( 2 ) y'f'^rSAs 2t#A$IHk y'r'-f r^SA^tBs yf^rffA* mB#©fM&*$£f£ 

ofOTS 

t -f > ^t-Vt o#A> g|®$fc*i] <9 19 tto 

tkiz, viAlcte^T. D 0 ~D 3 "M-t/i's Wf- 5 f£SSfP£-&S K 5 4 :/* 

JiSL OUT L£-f-o fc*!U i©iS D 5 ~D 7 (i. & K 5 W y©J£lW©WB*IBIt LTiSl'Ts 
CtlZ OUT Ltto i^lCs E 94005 H &V-KLT D 6 s D 7 ©f 7 h^lT> ^ 4-1 6 ©i) 
fcJNKLS+o 


D7 (DISK IN) 

D6 (ERROR DISK) 

m m 

1 

1 

tr-rrmftA (^<m% 

-&«. *T<7WA$ft 

1 

0 

*T4Tmx 

0 

0 



*4-16 XT- fr»A<^PJ$ 


156 


5 . FDC (Floppy Disk Controller) 


/tU THJfAiCfc'-'Tii. 7ftANM£tflD&«W s * i * i >5N ftl- D7 # 

0" ICj-fe.y F&*1> ®^(C^T-VT@KlMPUi(CfeitaflJD^* s ^ l 9^i'o 
D3 £ 0 ICLT E94005H |C OUT Lf-fo l®f, Hi^ ft®® OUT 
|qJU(C L^"^*o 

C ®— &©tgf'E£ K 5 -Y 7' 0~3 £ Tff l\ * X F f l]I*§ K 7 4 Eii 1 £ "to 


(3) 3£©J READY «©fljffi& 

YM2151 (FM ^Z®) ® CT2 *- h*«fflLT FDD ©g^£58ISL£'f 0 
CT2 #-Hi. FDC ® READY Jg : f ; £&©JffoiC READY tfcSilcU TI3©ct 5 TFDD ® 

Hzg^'A-^Tfc^s fro FDD frg$fc$tvn'-5frJ £©]®tAS©Ic{£^£-£o 

•MBfiBSc 

1. YM2151 ® CT2 *- He: "1” (&©J READY) o 

2. FDC 1C "RECALIBRATE" 3?yF® <FDD1 — 4^ 4 ■&£*>) o 

3. FDC (C "SENSE INTERRUPT STATUS" 3?^ K£i££o 

4 . *X (STO) ® D4 (EC) * -y ?-££<> 

EC-"0" OK 

ec-”1 " (£fr(i1t$ifr'A-?Ti ') o 

5. YM2151 © CT2 #- HC "0" GSfSSWtO o 

7Xfe\ FDC © READY Si 1 ! A FDD ©WS**A-sT*»»K ^r'-fT^A tlitl. ? yyfZtl 
t$k*-9- ON £HfTU *-*-fr'^®feIc*£o;fci£lc ”H" icttUSfo 
FM ^z® (CT2 sK-h) ©IWieo^m S53#© 1 - 6 £#MLT < £SI.\, 
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1. =lr-jR-|< 


msw. 

^ — K^xTl 


X68000 T'iis 4- — 4 — Ki - ?^ x£r|H5 — 1 ©i O f£~7 n 


< * ft > < 4 - # - K > 



05-1 
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^5$ *<7>fl t^'-K^xT 


l&v£x £ TV 3ypn-7l/ (Cot'Tii, ${#fflT'fflftl]fP;K KflTe©#]fil 

£ 5 & jfcigBre c*{gffl < y* $ u 0 


l-l -*7*0 PU 

X68000 ©*-#- Kfctt N *y~? CPU £ LT 80C51 £{£ffiLTfct), ^5 - 1 ©<£ 7 ft&fij 


(yjriwssfi) 

imwm 

X-U-h 

2400 ,-K- 

X^~hb'*yb 

1 

T— 

8 

VVJt-iM] 

X p •/ Tf 7 P 

1 


*5-1 *-t-*<E£ 7*— ■ 7-yP 


(1) +-x + t yLT»fc+-3-KS MFP (05-3#J®) 

XI ^ Xlturbo > y - X* ©Jt£ £ Wl 0 >. X68000 ©*-$- KT?MU + -X4-+ y L/c4-- 
©t , - 7£ ASCII a-KKSjSHM*^ ^©+-Kj}LT*&*»bJ6R»6nTl'« + -3 
— Kt % <£■©*— *sff 1 p©-y y 771/7*— 7icLTj)l 

ffLt'fo 

y t°- HcolvffcL y h°- HcA-5^T?©g®l&KfP^ (Delay) £ N &©'J tf-P$T? 
©fflKBtlffl (Speed) £n y F u-jvf 5 -I £ *©&fl& Delay B#^©^ y h°- P®fj 

(MSB) £jgfcBL£$ 0 ftfc\ y tf- M4'f^T©4~*C^fS& 

t?$ (05-1 2#JD o 

(2) TV syhB-^ijtayf^ogHj (*5-3> 05-5#M) 

XI <?> Xlturbo -> y-X*T(±. ${#1*1© 80C49 © P27 (38 #k“y) TV ny Pn-7P'J 

X68000 *eii4— #— KF$f© 80C51 © T1 
X68000 TW\ C© TV n y P n-7P y * 3 y{f-^£tfefr£ &ZI 3 & 
tl T> K±©+-Jffp(C#S^ (SHIFT 4— fcSC'WU OPT. 2 *-£ 4 y*-£flj 

fflLT© TV 3 y p d — 7P) £ N ${#© MFP #0X7 I'JiTfc 80CS1 Id 1 7-f/f F©-r'— 
* £j§{f ix'rf t£t >& £)&&© 2 c©7^ £ < {c${#fr£© TV 

ay Pn-7Kcot'Ti i % 1 P©r , -7 ; £ MFP *>£> 80C51 KitfrfS C iT. ${#*>££! 

{t£ftT< 6 TV ? > bv-^^-FZtmicltzVmtfjtzltzVi-ZZt&Vgti- (05- 
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(SF 


1 . *-4- F* 


6 mm O 30. OPT. 2 +-ifv+- tcj;6 TV l5]fI©^i$T\ mfn^itz 

<9. ffix)](zltzQ-fZCtfr?-g£t (05-1 3#M) o 

-?-©{ti2ic s 4— 4— FOftft©7*7 $#©i/xfA#-h e 

8E003H © DO 3 77 F7*7ft(::r5M 5 yAWH^Lft^t, V t3 yff-Sf £^3 <1 

TV 7y Fn-yMiqJtl i VX <9 tir 0 jM(C+— 4— FOftft(cgc^£tTTl'-2>ii 
£T'k. 4-4- FO£>© ijtn 

T© TV 3VhD-AiS-e§it 0 ftfc. 4-4- FOAftf^^ftTV'T. -y74A4-F 
© E8E003H © DO 3 id "0" #-b.y F &ftTl’'-5iI£i;:Pg»9. 4 — 4— FO£© TV y47y(i 
RjfltftDtAo "0" *-b v FLT<«31' (05-2#M) „ ftfc. T 

V n y Fn-;PT4-A#I£A5 y t"~ F#W^<tft-5tg|gii. #'Ja-A up d 

own. up £4 + y4.4 down ©&"CAo 


TV ayb n— /Wf-sf- 




"O" UOl 




j ► TV a, 

— :$# TV nyhn- ;Uif— h 


H 5-2 TV r?y hn— ;Wf^- 


(3) 4— 4-K© LED (05-8#)®) 

+ -4- K±© 7 fl© LED tt£4- Oft. o—7^. n-KA^J. CAPS. INS. DiM. 

©^CT/viff ; £:77 f ^* rWic$ij®-e§tl-o Aftfcfc. led 

4-n- K-eWttLT. A^© MFP AD 1 FOt*-** 80C51 JCgffU ^tlCtA:is 

o Tffig© LED £&*T/fg*r S-&*Ct3&*T?St+o 

4-4-PO'J-b.y F£ftft£§ CBi®J£ABf£fcJi. 4--7+ . y 7©j^SMLBt) (±. 
4-4- KM© 80C51 *»& MFP LED ©ttlB*|93&f = - Kt LT FFH 

*^{f SttT^fo 4-y-fe.y FBffc feTIB©fift ©!&£*>' rJIIt-Ao 


fflt>4-*if3'ficy-fe y FLftii£ -.m^' 
4-*Jf Lft**& y -b y F lOt§£ : 


XF3 


XF4 


XF5 


4-*tfLft*»& y-b-y F L7dt£ : 


4-*fPLft!&*& y-b y F Lfci*£ : Bgl> 
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(4) (MSCTRL) (05 - 9#M) 

;£{£© MFP 1 'M FOr'-** 80C51 tcjgflT 5 -I MSCTRL {f-^r ”H" 1/cil 
"L" K-f £C<h **■?§£ "to fcld'U fZ&RiLtiWi&V&fcfll'e'fo 

t£ fc\ v ? X ©f£® (1$#© 2 LT < f cFl'o 

(5) +— T'-^&ffiiSltn-K (05 - 1 0#M) 

80C51 Ti 1, > 4 yjv— ^y£yl/— ^ + t >L+— r'— 

;£{£© MFP RDY (MFP T'tl RR ST) *L" W-OHC|I|^£tlT 

ot^5)|p (*5111, yx-rAtf-F E8E007H © D01 ft ”0" ©tS) I 3 , DMAC ft'* 
-X Ff£££fT&^T<A5t|£fC(i, 80C51 (1*-T-?£j£{I-e§1\ +-X+t^»L/ 
T'LrtsWBtett&i-fo ^£©J:5fc!Rffi©J8&tt% +-HffK«kS TV nyPn-;H>-e§ 
1-0 d©/c* X68000 -Cii, c©*— 7 s — ^3 I{±j^± 3— F'£;$#© MFP *>£> 80C5 
1 1C 1 /<4 h©-r'— ^ i LTjSff1"5 d <t(C<1 *9, 80C51 **4— 

&+ — X* + y(1iJt£ ic/SoTl'f T (RDY {t*f# "H" ©t#, T 

*- F E8E007H © D01 ** 1 © t § * — r'- * SKfnJ) o 

(6) ^© TV a y F n— ;l/*— ICfcl15 XI a y^-f'ftftjfpa- F* (05-1 1 #M) 

H5 — 2lwKl" TV 3 v Fa-;l/4— Icol'Tli, MFP fti> 80C51 (C 1 '*-4 FOr-'— 

{iTSditciD, XI nv^fOTV 3 y F D-M-t 


m ft 

* - 

X68000 

XI 3W<ft-F 


SHIFT 


x-Jt-'t vifi-X/x—n-' f ytf-Xjffli&o 

x— r?— T y#-X 



FX/U4- 



SHIFT 

•H 


TV 


SHIFT 

•M 


nyti-^ 


165 — 2 X!3yr?f-(tTV3yFD-;W3-H 
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1. 


D7 D6 D5 D4 D3 D2 D1 DO 


• 80C51 MFP 1 

• mm 5-4 t 


0 : 
i : 


115 -3 4r-X=3ftyf-^7t-77b 


61 62 


nr 


64 


65 I 66 1 67J 1 68 | 69 I 6A I 6B 1 6C~ 


01 


02 


10 


03 


11 


71 


04 


12 


IE 


70 


05 


13 


IF 


2A 


5F 


06 


14 


20 


2B 


55 


07 


15 


21 


2C 


56 


08 


16 


22 


2D 


09 


17 


23 


2E 


0A 


18 


24 


2F 


OB 


19 


25 


30 


35 


0C 


1A 


26 


31 


57 


0D 


IB 


27 


32 


0E 


1C 


28 


33 


58 


OF 


29 


34 


59 


ID 


70 


60 


5A 5B 5C 


36 

5E 

37 

38 

39 

3A 

3B 

3C 

3D 

3E 

72 73 


5D 

52 

53 

54 


3F 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

4A 

4B 

4C 

4D 

4E 

4F 

50 

51 


i6 mk 


1 FI | F2 | F3 | F4 | F5~| | F6 [ F7 | F8 | F9 | F10~| 


ESC 

i 

1 

2" 

3 fa 

4*5 

% 

5 x 

& 

6 *>' 

7%> 

8 W> 

9 «fc 

O * 

_= 


¥ * BS 


& 

-S' 

* 

0 


fc 

* 

0 

«fc 


(5 




E i' 
l' 


SHIFT 

Z o 
•o 

x * 

c f 

V 

B_ 

N 

* 

M 

£ 

< 

i \ 

to 

b > o 
V 

/?• 

ft 

5 

SHIFT 


inn 

XF1 

XF2 


XF3 

XF4 

XF5 




CTRL 

A 

S 

D 

F 

G 

H 

J 

K 

L 

.+ 

> 

. * 

77 


*> 


t 

(i 


< 

$ 

(7) 


n 


e 




HOME 

INS 

DEL 

ROLL 

UP 

ROLL 

DOWN 

UNDO 


ft 

■=> 

4 

0PT.1 

OPT. 2 


CAPS 

is* 

A* 


HELP 


CLR 

/ 

* 

- 

7 

8 

9 

-1- 

4 

5 

6 

= 

1 

2 

3 

ENTER 

O 

j 

■ 


05-4 df-n-K-Sg 
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D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO • MFP frt> 80C51 1 JU hr~i 

7 



0 

0 








SHIFT 


OPT. 2 

+ 


X\ TV ayb n-;l/ 







«- 

TV oyHi-fti-K— 1 

tfmbtit’t. 















• #3-raTf5S-»^l; 




TV ayb n- 

-)V3- 

-1 

h # 

SHIFT 


















* 


m 


m 









OPT. 2 








D5 

D4 

D3 

D2 

D1 

DO 

*t£ 4- 







* 

0 


0 


0 

0 

0 









♦ 

0 


0 


0 

0 

1 

t 

Vol.up 


-AT'vT Oje-MT) 


♦ 

0 


0 


0 

1 

0 

i 

Vol.down 

*1 Ja- 

(Utr-W) 

* 

0 


0 


0 

1 

1 



Vo 1. normal 


-jw— *?/ v 



* 

0 


0 


1 

0 

0 

CLR 

Call 

iv 



♦ 

0 


0 


1 

0 

1 



CS down 

xl'tfWB (MIHL 'J-te'/H 

* 

0 


0 


1 

1 

0 


0 

Mute 


3.— h 




♦ 

0 


0 


1 

1 

1 



CHI 6 






* 

0 


1 


0 

0 

0 



BR up 

tu tr/n 6 »i.<o h yivmw- 

♦ 

0 


1 


0 

0 

1 


= 

BR down 

TUt'/il-ayjjiJtJi, nyti-l'y-Wny 


























(31.5 KHz) 

* 

0 


1 


0 

1 

0 



BR 1/2 




* 

0 


1 


0 

1 

1 



CH up 

r*y*jUT-yr (!) tr-h^r) 

* 

0 


1 


1 

0 

0 



CH down 

*xv*>\,y*7> (ue-b»i) 

♦ 

0 


1 


1 

0 

1 









* 

0 


1 


1 

1 

0 



Power ON/OFF 

tlil ON/OFF 




* 

0 


1 


1 

1 

1 


+ 

CS 1/2 

X— n 

- 1 (X 

— 7\ # 

-4 >X- 

X+aybyxbX'J 












y) /x—n~ 

- 1 m&vrM W)K 

* 

1 


0 


0 

0 

0 

T>*~ 

1 

CH 1 

^>*)V 1 




* 

1 


0 


0 

0 

1 


2 

CH 2 

n 

2 




* 

1 


0 


0 

1 

0 


3 

CH 3 

n 

3 




♦ 

1 


0 


0 

1 

1 


4 

CH 4 

n 

4 




♦ 

1 


0 


1 

0 

0 


5 

CH 5 

n 

5 




* 

1 


0 


1 

0 

1 


6 

CH 6 

n 

6 




♦ 

1 


0 


1 

1 

0 


7 

CH 7 

n 

7 




* 

1 


0 


1 

1 

1 


8 

CH 8 

» 

8 




♦ 

1 


1 


0 

0 

0 


9 

CH 9 

n 

9 




♦ 

1 


1 


0 

0 

1 


/ 

CH 10 

n 

10 




♦ 

1 


1 

0 

1 1 

0 


* 

CH 11 

n 

11 




+ 

1 

1 

0 

1 1 

1 


- 

CH 12 

n 

12 




* 

1 

1 

1 

0 

0 

(=) 

CH 13 

fUtli (WMC. U-fe'yh) 

* 

1 

1 

1 

0 

1 

(•) 

CH 14 




* 

1 

1 

1 

1 

0 

(+) 

CH 15 

x— a°— i (x— ;\°— 

-X+ayhyXhy*y 












y) 





♦ 

1 

1 

1 

L 1 

1 




x- >1— 2 (x—Jt— 1 +aybJXY-y— v;W) 


^5-3 TV )Vn— Y7 *— Vyh 

*. UMb. 4£, *M«~ frm«MrCV'&vtf§£(±. 

&*>. 0 Xl ays^-VX-imZttJ&r-X'?. 
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1 . K 


(tv 




48 msec 


48 msec 


m m #) 


('j^ym^co "o\ -i" <mm) 

250 //sec 250 //sec 


►I h 

J~L 


1 msec 1 
- 0 ” 


1 1 ■ 

_n 


Cl 

C2 

C3 

C4 

C5 

C6 

C7 

C8 

C9 

CIO 

Cll 

K 

0 

0 

0 

+ 

* 

* 

♦ 

♦ 

0 

0 

0 

0 


2 msec 

-r 


DO D1 D2 D3 D4 

(o o o l o) ^TV ayb o-/w-F (X5- 


(X ft -t) >t 


Cl 

C2 

C3 

C4 

C5 

C6 

C7 

C8 

C9 

CIO 

Cll 

K 

0 

0 

0 

* 

* 

* 

* 

* 

1 

1 

1 

1 


i i 




W (l l l o l) 


H5-5 Tvaybn—ji'JttyiB^- 


D7 D6 D5 D4 D3 D2 D1 DO 


0 

1 

0 

1 

1 

* 

♦ 



1 :« 3 » 


• MFP !&>& 80C51 1 Yt—? 

■df-SmciS tv aytu-Mtzna-vizjmKK'ihlzfim 
■ * irnm 


H5-6 TV r?y ho— /Hi— ' v*y h 
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iS5$ -K^xT 


D7 D6 D5 D4 D3 D2 D1 DO • MFP #>£> 80C51 ^ 1 /W hT—f 



05-7 LED^*TMM3-H7^— -7-yh 


D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

0 

1 

0 

1 

0 

1 




-0 0 : HflSu 

1 0 : J ^ 8 fV^ 
1 l:B|Vi 


05-8 LED-?#=*-<OHfl6§IH87*-7-y)' 


D7 D6 D5 D4 D3 D2 D1 DO 


0 

1 

0 

0 

0 

♦ 

* 



r 


• MFP *>£> 80C51 1 JU b-T-f 

• * li. «SS» 

• U-fe-yHNKi, ’IT 


0 : Wxayhn-Jl' (MSCTRL) Z ”L” (rfS 
1: -77X3Vb n-;w (MSCTRL) Z ’K l,Zt& 


05-9 •?fyxzi'shv]—)i%tl$}a—b7*—'?-yb 
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1 . 


D7 D6 D5 D4 D3 D2 D1 DO • MFP *>£> 80C51 ^C7) 1 7vf Vt-9 

— I 1 1 ^ 1 ^ 1 1 ' ,4 ' *** 

0 10 11** • 'J-fe-yMSIi, 

T- 0 : 4-T-^Saaixt 

i : * -7-rmbm 


@5-10 4-T-^3*ai«jhn-H74— -7-yh 


D7 D6 D5 D4 D3 D2 D1 DO 


0 

1 

0 

1 

0 

* 

* 



E_ 


• MFP 80C51 'V7) 1 >U 

■ * ti. 

■ U-fe-yMSti. Xl 


o : xi ayri-f- 
l : xi ayj^fm 


@5-1 l ftfe<r>Tvaybu-iv*-i,z&»z,xiay)^tt.ym?-Y7*- -?-yh 


(DH&B #£7) Delay l$|g<7)lS5£) 


D7 D6 D5 D4 D3 D2 D1 DO 

0 

1 

1 

0 





(imn 

D7 D6 D5 D4 


Ht£) 

D3 D2 D1 DO 

0 

1 

1 

1 






• MFP *>P> 80C51 'V 7) 1 fU hr-? 

■ l) t— Delay (msec) 

= 200 msec + (NX 100 msec) (jl;/J\ 200 msec^-H::^ 1700 msec) 

• Ll-fey 500 msec 


n (tot'u io » o~is) 


• im<0 V e- (msec) 

= 30 msec+ (N’2X5 msec) (ft']' 30 msec — Sck 1155 msec) 

• D-fe-y hB^lJ, 110 msec 

N (fat'U ISgfiii. 10 mX' 0—15) 


@5-12 ye-hBSWfcODe 1 ay^SfcJJlK^Ue-hfaPS^iao^SrJ-H^:!— V-y h 


D7 D6 D5 D4 D3 D2 D1 DO 


0 

1 

0 

1 

1 

1 

* 



L_ 


• MFP frt, 80C51 ^ 1 hr-^ 

• * it. m) 

• v±vbm±. wb 

0:Wto (TV a>bv-)b*-bLT m) 

l:m 


05-13 OPT. 2*-tTy*-lz£&TVa>bu-)V&mn-b7*-'?'y b 
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^5$ K^xT 


1-2 +-^-^©^ 3^)11 

(1) *-^-^g©^©*;Mt&5E (Ai±i*£il) 

[MFP] 

1. flJOiA&'f *— :Art/W5?X* A (E88007H) © D04> D03 N D02. DOU D00 Id^-tlSft ”0" 
'Sr-fe -y F 

2. fiJDiA^?* Wi^X* (E88017H) ldf!|i) */ £-fe y F (SiftfiJO jAA^T^- 

K D03“"0") 

3. 3Vhn-;l/V^? (E8801BH) Id 01H £-fe>y F 

4. r'-^V^X* (E88021H) Id ODH &-te-y F 

5. USART ayhB-A/l/^jr (E88029H) id 88H fe-fe-y F 

6. Sit (E8802BH) Id 00H £-te-y F 

7. iilf (E8802DH) Id 04H £-fey F 

8 . yx-rAtf-F (E8E007H) © D03 Id "0" £-ferr F 

(2) MFP ©SSIilJf9AA ; £r'f ^-^HdLt-fo 

1. A (E88007H) © D04. D03s D01 Id-fcft^ft "1" *-fe -y F 
U D02. D00 Id-ttl-^n "0" *-te-y F 

2. i!l<9A&'?x? Wi>X^ A (E88013H) © D04> D03. D01 ld*ft*'ft "1" £-fe.y hU D 
02s D00 Id-^tlStl "0" £-te y F 

3. (E8802BH) Id 01H £-fe-y F 

4. -/-XtAS-F (E8E007H) © D03 Id "1” £-fe-y F 

(3) +— A^Jldi-SflJiOjA^. (MFP © 12 flJ^AA) j&SjfafatK 4— 5*-* 

ni-fo 

[AAj] 

MxB (1) ©Mflf&^TIis +-r-^*i'Sff ^tls F Vv'X^^&Slf^'-y 7 rid 

t£^&4l/di|^ld Receive Buffer Full ©f!l *9 D > ;fr— ■'<— y yx-r— N -'•fV'T-f 

xr-s xV-^^m^dLfd^ld Receive Error ©fijD &&&&&?) tt o t < ld N Rec 
eive Buffer Full ©fij<9 AA;v-f- yClis <K©j£ldZitcLT < it Sl\> 

a. 4— 7*— 9i)K — 3 — F'j&\ 4— *>£>©3 y F d— -'WI-^fr^lJSlJL t'fo 

01H~6CHs 70H — 77H : 4-3- K (t/dli 81H~ECEk F0H~F7H) 

78H~7FH : 3 y F 0-/1/®^ (ffiti F8H~FFH) 

b. 4— 3— F'tffofcli^ 

+-*sffsnyd*>ai$nyd^iis 4 — 3-k© msb idioTWj^nt-fo 
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1. 4-4- F' 


n-Si. CCDtg MSB (± 0 T\ W) 7 t*.y F#4-3-K 

tWZir o 

ttZs C©4-*SJ? LlgilibftT^Zts l&MZfttz Delay B#[b! d'i Id d © 3 — K (MSB - 0 
) tfAtlZtlfittft-fo bLCCDl—fimZtLZt. MSB # 1 T\ T& 7 t'.y F^'4- 3-K 
ld3?tfEL7d3 — 
c. a y F n — 4{f-£f ©:£§£■ 

ay FFH fcU 4-4- Kfr£>© LED f-^Og^f^Uto 

j&LED ^-^©g^ldo^T 

LED cD4-^ii> LfrU 4- 4- K*s V -b -y 

F£ft3£ (mfSABts t A «}£*^ tlT l ' /c 4 - 3 - K *i'M L iA t tl/c i . 4-4- KfflJ 

© 80C51 LED dOff-lfldio 

Ts 4-4-K*SV-fe.y F 


[ffi *] 

1. gflX-r-^XW-^X^ (E8802DH) Id 05H £-b-y F 

2. gflXx-^ XU i^x? (E8802DH) £'j-F' 

3 . D 07 -"l" (Buffer Empty) £ 4 * -y * (D 07 -"l" IdftS 

4. USART 4-4 l^X* (E8802FH) ld4-4- F'^ffl^J-f S^*0©J®In- K£-b -y F 

5. £{1X4-4 xy^X4 (E8802DH) * V - F' 

6 . D 07 -”l" (Buffer Empty) £ 4 i.y 4 (D 07 -"l" Id ft* 

7. iifXf-nW')Xj' (E8802DH) Id 04H &-by F 

8. ftfc\ atfjl-oivtli, »3-KffiAB#|d % Ty/-7Vi7-^Lfcl|^ 36 

xx— yyKc L/d^ald> Transmit Error ©f!l 19 jA iy ^ 4 o 

ttz. *{£© MFP *>£ 4 - 4 - Kldg*tB;Jj 3 -?y F'ldli N R©* 5 :ft *>©#*») *■**<> 

• TV 3 v F n — ;ta- F'i TV 3 y F n— jua— Kffl®JfP 3 — F 

• LED 4 -©j±tfT$IJ®] 3 - F' 

• v 4 x 3 y F n -Ms^ (MSCTRL) ©fc]@ P 3 - K 

• 4 - 4-4 ©£ttS^lt: 3 - K 

• 4 $^© TV 3 V F o— ;V 4 — IdfcltS XI n y^f-ft 4 ljai 3 - K 

• V t°- hBffl&flffl] (Delay) t»®'J f- MOMSI (Speed) ©»j£ 3 - K 

• TV 3 y L n — ;i/*— K n v 4 X 3 y F n — ;P 4 — F'©$JfP 3 — K 
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IS 5$ -f-OffeW^-K^xT 


+ MFP <co^T(is $4*<z>2£#J& 

LT< /i£l,'o 
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1 . 


” 1 " 



■r 


(E8802DH) [Z 04H £ -tyF 


Return 


H5 — 14 Receive Buffer F u 1 1 f*V7n— h 
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@5—15 Receive E r r o rtfJOj&AA'— - f-V7D— - f'-v— b 


Return 
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1. *-7K-K 



05 — 16 Transmit E r r o f-y7U— f-v— b 
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&5M -eoffco''— r 


S. 

X 68000 Tlis otaM^>£>© 

g^fcftLT, $oT. »bODyhD-^i, -?*x£> 

^©t-'-^^O 2 ;£-?''>■ F->x-^ ; £rfT^'‘''t-to 

t*N El 5- 1 ©x*n y y h u— jv (msct 

RL) £ SCC T'fim (B f- + y*A-© RTSB ff^) U *-*'- K© 3 *^ ^©i|£(} 80 C 51 *C 
®Jf|]L^-to <*:%£© 3 *^©Ji£fc s -rVXf*-? (MSDATA) li SCC © B -f + y*^© R 
xDB SfCo^iioTl'tto 


(-) 



7 >)Xf-? 

7 *--?yb 




!|f-^l' 

4800 *- 

X^-ht'*yh 

1 


8 

xwrt'-y h 

2 


<-?r?XT-?i m> 
X^-ht'yh 


XWrt'-yh 


DO 

D1 

D2 

D3 

D4 

D5 

D6 

D7 




fi-t£ 

1 

Vcc 

2 

MSCTRL 

3 

MSDATA 

4 

GND 

5 

GND 


^5-4 x-7XT-?»fi#Jfi:T-:?*a*44<S 
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2 . -x 7 X 


2-1 "7 7 x?- ^©fei^#|ll 

( 1 ) £ 1 % -? 7 XnyFn-;p (MSCTRL) £ 

"H" "L" (cL^'f'o V? Xti.I©{l^©;&%Tj) i ' l 9 ; £:l&fcBL't\ 7 s — :?£ : 

;£{£© 2 r-s l x'o .., * (3 ys'^f f-) aigLTfct+o ftfc\ v 7 X 3 7 F n -;l/ (MSCTR 
L) ®S;^±^i 9 T-!is v 7 xliMfctitfjL £€/,(, 


Tel 


Tch 


MSCTRL ’S’ 
■L” 


MSDATA "IT 
■L’ 


1 _ 


Td 


^_r 


T-? (3 AM H 
TA 


T — ^ A 
TB 


T-* B 


Tel > 500 /zsec 
Tch > 500 usee 
Td < 750 //sec 


T — ^ A ? 

=TA ISTCJBiofelBWW 

t — ^ B 

=tb iat?sBiofc«sw 


05-18 


(2) 3 AM h®r ? -^*i'iift^nT^t'ta 

cDict£V)tir 0 

• X-f •y-^©ff?g 

• X Sint (+ ii^TS'laK - 

-128 (8 OH) ~ -1 (FFH) „ 0 (00H) „ +1 (01H) ~ +127 (7FH) 

• Y ffitl (+ ttT&H. ~ tt±S|SD 

-128 (80H) ~ -1 (FFH) > 0 (00H) > +1 (01H) ~ +127 (7FH) 

&fc\ x, Y mwitb -129 ETF©*£tts ryf-y n- (xr-)xf-?® D7^ £/cte 
D5 h'-y F*S "1" JC-fe-y F) +128 Jil±®^^fi^-A'-7 n— (xf-)X7 s -)® 

D6. tfcli D4 t'. y F# "1" fc-fe-y F) tTSDt-t-o 
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*<7)ffcc7V'- K^xT 


-?7Xt—7 

(MSDATA) 

1 >M hft 

xy—yx^T—? 

2 ;U h£> 

X -KftT—9 -128— H27 

3 /U hib 

Y imr~7 -128 — +127 


<Xr~?XT~f) 

D7 D6 D5 D4 D3 D2 D1 DO 






0 

0 




' — 0 : X4 -yf- 1 (£) OFF 
1 : X4 -yf- 1 (£) ON 

0 : X4 -yf- 2 (£) OFF 

1 : X4 2 (£) ON 
1 : X> 127 U- 

1 : X<-128 C?>bZ7>y-?Vl- 
1 : Y>127 <Oi: l^-K-7n- 
1 : Y<-128 tnbtTvy-y n- 


*5-5 TWr-^^t-v-yF 


2-2 v'jxmx 


( 1 ) 


• SCC ©-f + y*; 1/ B Ogv-^x^-fey h L^-t h) 0 


1 . ^ cF W S- 5 X 9 

2 . 

3. 

4. 

5 . ^ § jA^f. U i?X ? 

6 . 

7. ilF # jA^». w i? x 9 

8 . 

9. 

10 . 

11. m%&%-\si/X9 

12. ^ § jA& u X ^ 


WR9 1C COH £-te >y h 

WR4 1C 4CH 

WR1 1C 00H £-te y h 

IR2 IcflJtOiA&^^-te.y F 

KR3 1C COH $-feyl 

WR5 1C 62H £-fe'y h 

KR9 1C 01H £-te'y F 

WR10 1C 00H £-b -y h 

VR11 IC 56H £-fe. y F 

WR12 (c 1FH S-fe'y h 

¥R13 (C 00H £-b >y h 

WR14 IC 02H £-fe-y h 
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2 . 


• 9 4 (7^32 F n-;l40$p) 0*46. MFP © Timer C £*ii> Timer D ©=§• 

F Liil'O" (gJTj : XI turbo xtcfcO'S^' -f v^lJt9i^^||§Pp|Ji. 16 msec 

) o 

1. B (E88009H) © Timer C ttzlt Timer D £fO* 0&%-7 i -< 
(C-fe.y F 

2. gUBii*-*** Wi?x* (E88017H) F (SlWJtJi&Wre- 

K) 

3. Timer C fcitf Timer D a y h n-jUUi?Z ? (E8801DH) (£9 4 v©;/') Xtr-yU 

•£r-b -y F 

4. Timer C y i -9V t s7>9 (E88023H) £*ii Timer D y > -9\s?'*9 (E88025H) (C^ 7 

(2) SCC ©gfi. §(ii09iA*£'f*-7>lcU £S>ic MFP ©*4 

x’fO*9jX^ : fc'f *— 70KcLf 7o 

1. #;SiA&Wi?x? KR3 (C C1H £-b-y F 

2. £§&*WS?X* IR5 |C 6 AH %-b-y F 

3. SijAJSH^X* WRO JC 80H £-b-y F 

4. £§&frl''9x9 KR14 1C 03H S-by F 

5. #§&&Uv?X* WR15 ic OOH £-by F 

6. #§jA&W^X;? WRO iC 10H £-by F 

7. ^jAfcl^X* WRO IC 10H £-b-y F 

8. #§iA^W^X^ WR1 JC 10H &-b-y F 

9. #§jA*l/i?X* KR9 JC 09H £-b-y F 

10. MFP ©f!|* 9 iA^^ *-7JUyi?x9 B (E88009H) © Timer C tti\t Timer D £fO*)iA 

^ — 7^KC-b'y F 

11. MFP ©fO* 9 iA&vx? wi^x^ B (E88015H) © Timer C £*(i Timer D ^10*9^^ 
X^f'-f XX — 7'yKt-fe.y F 

(3) (MFP OfOlJii*) iCi 19 . 7 51X32 Fn-yp (MSCTRL) * "H" *»& " 

L” f y*»6at»TSt-#-o 

&fc\ Z.<D94 f y»Ctt, 7 9X321P-A (MSCTRL) £$lJtPi-3*J&©X p 

n ^'-7 A^r-b .y F LT< /C^l^o <I©i§> 7 9Xi'ffi/+- tf— F'©<*f^b)©3^.^ ;?(CfJc 
^$tLTl , '-5.^t)^b7‘<£l''©T\ (^© <t ) IC LTSSiOv 5? x 3 2 F n - (MSCTRL) £ ”H” 
"L" JCLT<*£l''o 
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[>$# (SCC) 0-79xn*9 9£<£fi!LTl''.5ii£] 

SCC (D3- * B ©#§ii&l'7 : 79 WR5 til 60H 'tt-te y F L^ 500 p sec 

62H £"fe-y F Lf-to 

[* — sK— K (80C51) 0'79Xn*9 9 ; £:{£fflLTl''&tS£] 

MFP 80C51 'x t~f 41H 500 p sec JcLtMMUfc* 40H Ltir 0 

(4) v9Xfr£©T'-9g{Itc,i;3flJt0iA* (SCC OfiJt)^) ***»*> ?K 3 '<4 5?-^^ 
Sfa c?4'lii:'^‘o 

fj]$ (1) -t^T©§{lT-9lcfc^T> WhK-?V XT , -9£g{iL/dl 

ttaffififctt <3MM— vv-^^7-) *ECLfcli^ 
ttfc- c©<fc§©i!l«?&3-^*Mu fc©«fc3tefc»)*+o 


D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

V7 

V6 

V5 

V4 

0 

1 

0 

VO 


C ©fPJ*9j&&''l'— f- '7 9 X (b © 3 ' N M 5 7 , -^4®SL> ■? - ©^ SCC ©f- + V 

*;F B ©#§&& WR5 1C 60H £-te'y F L> MFP <£ K) 80C51 'X 41H £tfcfrt 3 7°n 
9*9 A^r-b-y F LT</c$l''o 


• t-tzms 


D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

V7 

V6 

V5 

V4 

0 

1 

1 

VO 


C©f!l!9jA^7V'— f- vetis SCC ©■? + B ©tf&y4LU'-7x9 RR1 {cfci'Ti: 

©ftSBfcflfcfl 1 (»1*-'<-5 1'*5 -h 7 u-?y^i5-) icJ:?)x5-*ficlLfc©*» 

£$|J53!IU &(c SCC ©^+7^71/ b ©#§jA&v-7x9 

WR5 1C 60H £-tzy F U MFP 80C51 41H fctftfjU ll^tcx 7 - V -fe y F (SCC Of- 

+ B ©#§^^^'7x9 WRO 1C 30H £-b-y F) £fr 7 7* n 9 * 7 ^ £-b v F LT<£:£ 


ftfc\ MFP lcol'>Tfi3U#©2 ; £\ SCC lco^T(iJg4*©3£#MLT</c£l\, 
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3. v 5 3 'i Xt -f "/ 9 


3 . 

XI. XI turbo ^'j-X'T'ti. PSG ©U-^X^ 14. Ui?Xjr 15 fc^MLT 2 -fXf 

-f v ?£7?-fex LTl't Lfc**. X68000 Tii. 8255 © 2 o©.+:- b £{££[ LT. 2 ffl©5? 
a'fX-r-f y ftfc. C®2i0^ 3 nfl7? (AA 

) E9A007H ft: 92H *R5£LT<;ESl'o 


Tb'l^X 


T — “9 


a>b u—)V 



H5-1 9 7^/O'^i 


3-1 V ! 3^Xf>f7^^X^TKWX77y 


TYVX 

DO 7 

D60 

D05 

D04 

D03 

DO 2 

D01 

D00 

E9A001H 

* 


+ 

— V No. 1 




E9A003H 

* 


* 

— V sWirf No. 1 




E9A005H 

I0C7 

I0C6 

IOC 5 

I0C4 

S. R. 

PCM PAN 


(S. R. = Samp ling Rate) 


^5-6 y 3 >(Xf^ 7;i/yX^TKl/X777 
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5 si: K*>xT 


3-2 


(1) No. 1 (READ) 


D7 D6 D5 D4 D3 D2 D1 DO 



(£t'.y hftfftS) 


IOAO (FORWARD) 
I0A1 (BACK) 

I0A2 (LEFT) 

I0A3 (RIGHT) 

I0A5 (TRIGGER A) 
IOA6 (TRIGGER B) 


(2) No. 2 (READ) 


D7 D6 D5 D4 D3 D2 D1 DO 



(£t*y MU&S) 


I0B0 (FORWARD) 

I OBI (BACK) 

I0B2 (LEFT) 

I0B3 (RIGHT) 

I0B5 (TRIGGER A) 
IOB6 (TRIGGER B) 


(3) —)\> 


D7 D6 D5 D4 D3 D2 D1 DO 


E9A005H 


(£t'-y t-ftf&S) 

PCN PAN (^^ffi^WDS^) 

Sanpling Rate 

I0C4 (xa^Xr-f -*9 No. 1 Xbu-7) 

ormswift 

1: Jy'a'fX-f 4 -y? No. 1 
I0C5 (iy'a-fXr-f v9 No.2 Xhn-X) 

0 : 

1 : j7s4Xf 4 ">7 No.2 flDSfWSSS 
I0C6 (iy'a'fX.r-f -y? No.l *T'> a> A) 

0: jlJRlMP 

I0C7 (y 3 4Xf4"y? No.l *7i/a> B) 
l:*7i/3>M£ 
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4 . 7" '] y 9 


3-3 v'g 

(1) 8255 ©*- E9A007H Id 92H (f$iffl(iA$5 - 4£#J®LT 

<«Sl') o 

(2) g 'f X t 'f ■y^©apA6-K*®e+Sfc«6fi: % E9A005H (*- b C) ©Aft 4 k*-y h 

(D04~D07) ”0” !«:»& 

(3) i^g^X-r-f 7 ^ No.l ©A tjT*-?* E9A001H fr£Sc&£iJL£Ao ^g4Xf^ 

vl No. 2 ©ATj-r'-^OirilfA E9A003H *>i>>gc*tij L£Ao 


4 . 

X68000 T'iis XI <f> XI turbo '> >J -XAl^fiC. I/F t LA -by b x*±rp 

& 8 f.y b'*?WP I/F *W*SHILTV'*-#-o 
A&£>£7°y y^ld 1 '<H b©T , -*£&Si nyhn-^iLT BUSY {f^i ST 
ROBE BUSY y ^/rA©AAff^fT\ ”H” 

-^©^S* s ‘e#t-iiAo otu, d© BUSY ”H” 1"<;U<D t§lt, "L" 1"<MZ.UZ, 

ttz, STROBE {f-^(iA{*A t,7''jy/ ^©AAfl^TA D N d© STRO 

be fI-§-©xZ‘&±^'i9’ex°y y^iir'-^^r-y-yx^LtAo IWoA strobe 

Sflulds &£frl;a6'r'-*£ E8C001H ©t'-^ U S^X *Id5 -y f 1 LTfcfrttttfttftt <0 £ tfAo 
X68000 Ttts XI * xi turbo y y -x*©y y LTt < 1C, 7 7 

b^^TEftid BUSY ff-^©^^^flJl9jAA^r^(j'#(4-/ci9 s v X ? L 1z <9*e§ Si 7 Idfj: otl' 
tAo d©atl^'MASt, BUSY i^©fx.y?4i^3£^< N fij^&icit):/ 
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IS 5 Sc %<r>%<r>''— K^xT 


WX9 

TYVX 

DO 7 

D06 

DO 5 

D04 

D03 

DO 2 

D01 

DOO 

ffi # 

E8C001H 



— ryy^ayjr- 




r<jy9T-9UyX9 DlllWA) 

E8C003H 

X 

X 

X 

X 

X 

X 

X 

STRO 

r>jy9xha-yU'9X9 (94 MiffrDX) 

E9C001H 

X 

X 

X 

X 





(yj mm>&) 


r_ 


o : ryy^t'y'-fjoaxvx? 

1 : ry y?t'y'-£JoaxrxxjB’i$ 

0 : FDD £IOaXXX? 

1 : FDD £jOaX7X:?KBfc 

0 : FDC flOaXXX? 

i : fdc £ioax-?x?&m 

0:^-b'T-fX?£IOaXrX:? 

1 ^-h'T-cx^SiJOaxrx^fBM; 


E9C001H 


II 


o : T'j>? tv-fi o ax-?x ? 4> 
i : r y y * t* y'-£j o axrx ? misss^ 

0 : FDD »IOiiX-7X^yj 

1 : FDD £IOaXrX?&?|$4’ 

0 : FDC £IOaX-?X?tb 

1 : FDC £IOaxrX?jJ?l$* 

0 : r \— Y r -f X 9P\ 0 aX7X ? + 

1 : ^-b'r-fX^JOaXrX^ft** 

o^-b'T-fx^fioax off 

l:^-b'T-fX;7£]0aX0N 

o : ryy^ty-fioax off (busy=d 

(ry y^^r-^SriSfiT^i) 
i : ry y^try'-fioax on (busy=o) 

(r y y?^-T—9 £af§»r) 

0 : FDD £10 ax OFF 

1 : FDD £JOax ON 

0 : FDC £JO ax OFF 

1 : FDC £10 ax ON 


E9C003H 


-£IOax<? 9- 


i i ryy^t'a-£ioax<7^ 


H5-7 T>jy9U'yX9'?-y7 (xlimm 


4-1 yjy^T^-fex 

(1) 7'J y 9 BUSY d-Sf©^ 9 9 
■ *-y 'S9'\Z.£Z>W& 

a) yy 'S9 b'v ! -jc«kSf!H9jA*.$'rx^-r5^i6s E9C001H © DOO 1C "0" £-fe-y b (fife 
© e y h itPJwi® '■&*£&{%&) l £ to 

b) E9C001H £r y — K L Tn D05-"l* ZmS-ltto 
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5 . x 'f 


a) E9C003H * £-te .y b-f-5 £ i fe(C % f vftic (2) „ 

(3) 0jm7af?A$&e,frl;»!H! y bltto 

b) -f'J E9C001H © DOO IC "1” £-fe.y b ({ft© 

t* -y b (i£lM©^^{^> L £ 

Ln BUSY-"0" (jf y ^^rjUfgRj) ©^alC(i N flj*9 

fflsa/i'-f - s-to 

( 2 ) yy y^ta^r'-^^-fe.y b 

• E8C001H icyyy^'s© l y-f-f bfcttfj-r'-^-fe .y bUfo 

(3) yy (x b D-7*{f^©jis±^iy) 

• E8C003H © DOO h*.y b (C ”0" £-te -y b U (K(C "1" ^-by b LTX b u -7*{t^£;£-£± 
Iftt o 


5. 

5-1 ^Mffi©x-i'.yy L 

X68000 ©xny bg|$Icii N 3 {0©X 4 y/ -f 

(A) y -b -y bX^f-yf 1 

C©X^ y yN— Kr>iTy-fey b j&Sfffctk /'(>**') ±© 000000H 

ftT^ST KUX*»6®®WTtt*>nt-fo 

(B) NMI X4 yf 

i/ X r A ©f'^' 7 ^'© i § C®M L ^ to C © X 4 £ % ®®{4©f0 <9 jA& (flJlyiA 

7) yt^yy^yj:® 00007CH ic#**tvri'£7 Kuxfr £,$?*: 

S^^lfLS-fo ftfc\ <1© NMI ©Syp— f 1 v©g^T- i 5'f ->X-r b E8E007H © D02 
1 NMI y-fe'y b<£{f-5 Ti&l'o &U yxf-A^— b E8E007H 

© D02 1C 1 *s#§iA*^T07j:iy-tl«s NMI ©g|yb-^ y*> B® NMI ©SyV- 
■?■ 7 icj^X/T:' L ;£ 
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1 


(C) POKIER X4 y -f 

X68000 © POKIER X4 y^l i. ON KfalcEgS#®!# ON ftgg (Vccl ON) 

iri)K OFF L/di£li. Jpic MFP ic POIER SKI (MFP t"<JV 2 

fiJ 1 )^) POKIER X4 y4M?£ft£i:. 4?W£ffl*liafc MFP 

*>£> MPU tcfiJDjA^'^19 ffo -t-Si. MPU li-o glcZ-CDM*) yrtTjia 

0-fo, .y E8E00FH fc "00". "OF". "OF" t\'o\ E& 

Jg$fc#Si&//T? POIER OFF (Vccl OFF) £Hff L S "f o C*lfc<fc!5. 7n»f-?< X?©7 
^■feX^lcazg^rtTIS/Si:© 5 X^Blf^t'o 


5 — 2 

X68000 |Cttifc©«fc5tt 3 oOWSBtttffcDt-l-o <t<ic X68000 Tli. Vccl #<!:0gB 
*=>£> ON StltzfrZ MFP IcioTaSCi^-egft-o SSffltt. $f02^#ILt<f SlV 

(A) Vcc2 (RTC. SRAM. 4--*'- K^O^f&SS) 

X'lilX'f -yiMc^l) ON. OFF ftfc. 9 4 TV 

•*-*«£«. 'yflifflifiO-edfAOo 

(B) Vccl (RTC. SRAM. 4--tf- F*2#.< 

POIER X4 yfis ON ttS©B#li^SEtti®X 4 •y-ficil? ON. OFF o 

• fHPB&X'f yfA! ON :RJIS©£itt. Xny F© POIER X4 •y^Ic.fclO ON 

• mmnmx'f y-f# on «#©£*«. i/o xn . y f© expion on -e 

*t-to 

• |£g|S'Bzgx4 •yf 1 # ON t^OiSli. RTC © ALARM r$M vie,);* ALARM {f-Sff tit) ON 

fcrtfU Vccl © OFF (ClOl'Tli. V 7 F £ ocT^IC-VX-t Atf- F E8E00FH lu "00”. "OF". 
"OF" ©ffi^llilC^SiXt'Ci^.toT©^. nJtliKSDt-fo 

(C) /N*.y ^T-y y®te 

Vcc2 Vcc2 RTC <t SR 

AM ©''V 9 7 v’/ffllC&RiZtlt'fo 
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5 . XT 


5-3 LED 

X68000 ©7 n y hg!5(c(i N LED * 5 &L> £1*0 fctffU Vcc2 (i ON StlTVSi 

<DbLt-f 0 

(A) POWER LED 

7 ay F© POWER X-V v?bK ON <D#& (Vccl ON) Cbt&gftlt-to ttz. POWER XT 
■yf 1 * 5 OFF OttffittOfcttgBm I/O XDyhWO EXPWON fl^K RTC © ALARM 

vcci 3&s on power xt -y-^** on *>£ off t*ygi;i£tiT^(c vcci 

^W&n**T*©IHItti5lcJ4ja«L*+o fcft'Ls Vcc2 ©& ON £tlTl^ii£li^fe* 5 )£jT 
U VccU Vcc2 ©MS'* 5 ON SftTV'-5i#£tt* l^So 

(B) TIMER LED 

RTC © ALARM 9 T S t § > RTC © CLKOUT W7X7 (BANK 1 © E8A001H) K 

00H &#&&//? TIMER LED M\C? T Lfcl't S* 07H £#§&/, 

TjBff 4 **•*-«, I$ffl(i3M$4-3£#MLT</i£l>o 


(0 H/L Res. LED 

Vcci * 5 ON tfcSlTA ^ - K (7K¥MWI1-®^ 31.5 KHz) ©£§ LED (i 

gi&MK&JrU WMWttt-K (7K¥M»*1& 15.98 KHz) ©is. eftWcffiJtTLt-fo 


(D) 7 D .y k°— 5* -f X 7 K 5 T 7* LED (PffltiH 4#© 5 £#J®) 


POWER My f 

T?7M tf'T 'i LED 

LED 

ON 

7t4T* { FDD tzX-oX^S. 

- Sfctf/Stfr 

7f-f7i>' FDD KAoTSK. 

*>0 LED £«8St&* 5 ON 

- IlfeWaS 

triTif FDD fcA-y-CSK. 

*>0 LED OFF -a*r 

1 

FDD £ U-F/9T 

(K5T7'tk>F ON. Pr •< ON) 
- Jife*^#feS*Tlc$lL 

ON wte-m 
*T4Ttf FDD 

fr'M i/xtYXXtmfetf OFF 

OFF «S5 

Xt-< 7* { FDD fc A->TV^ 

- JifetfjSAT 

7f-f7i>' FDD KAoTSrV' 

- HAT 

7f<7*« FDD KA-otV^ 

- &£*T5AT 

Xr-fTtf FDD tAo-C&V' 

- HAT 


*5-8 FDDWLED 
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^5$ -toft (O a-F^xT 


5 — 4 i 8 2 5 5©*° — h 

X68000 TfcU i 8255 ©4?- E A i 2 4?- h©A2j*- h t Its £ 

*4?-h c *tt&faWTfflWs*&+y7')yrmm<WQmt*-ht[,xw8LT 

\'ti - o <I0fc*A <1© 18255 03yhD-;P7-KU5?X^^LT, t-KO ©*- 1 
As B £A*l-s #-h C <9 t-fo 


<i8255=» >• hn-A/7 - KW5?X* (E9A007H) > 


D7 D6 D5 D4 D3 D2 D1 DO 


1 

0 

0 



0 





L 



0 : tf-1- C (Tffi 4 t*-y h) ft* 

0:^-h B ifi* 

l:^-h BA* No.2ffl) 

0: tf-h C (±fi 4 t*-yH UJ* 

0:^-h A S3* 

1 : b A A* ( jy g -1 Xrf -<••/? No. 1 ffi) 


*Xfc\ v=g 4 x-r-f y *©i$Mtc-3ivrii356^£s 

LT </d'£l\> 
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1. l/O/lt-MPKUX-lt 




(* ItMxtl, I It WRITE only, R tt READ only, R/W It READ/WRITE 


m @ 

sK-hTF VX 


a 

m 

ffi # 


E80000H V 





E80002H W 




E80004H W 




E80006H W 




E80008H W 





E8000AH W 




E8000CH W 




E8000EH W 



c 

E80010H W 



R 

E80012H W 



T 

E80014H W 

X ^rPix^n-;P 


C 

E80016H W 

Y ^|o]X7d-;1/ 



E80018H W 

X?‘J-y 0 X 




E8001AH W 

X?l)-y 0 Y 




E8001CH W 

x?y-y l x 




E8001EH W 

x?y-y l y 




E80020H W 

x?y-y 2 x 




E80022H W 

x?y-y 2 y 




E80024H W 

x?y-y 3 x 




E80026H W 

x?y-y 3 Y 




E80028H R/W 




E8002AH R/W 

f^xhrnx, i©*?irr7v-y 



E8002CH W 

'/-x/f^xf^ y a >yx?— 



E8002EH W 

Vvbvxru&x? 



E80480H R/W 

CRTC 

-b 


/ 

E82000H R/W 





y 



16 

256 frt-K 


7 ;\° 

E8201EH R/W 



4*14 

^xX-f •y^ffiAV-yt' 


E82020H R/W 



65536 fet:- K 


"/ "/ 

? b 

E821FEH R/W 





tX 

E82200H R/W 





*7 



r^xh (xr^'ft'tfx-T-x'/p o) 

fA-XF, XTx'f ME 

XyJ* 

E8221EH R/W 



"/ b 

Ap>y h 

MW 

E82220H R/W 





&b"/ 



X7?-f bAy— T— ~f>V 1 A’W h- 

xry't H&A'WI' 

b 

E8223EH R/W 
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# m 


m g 

X-bTbUX 

» & 

ffi # 


E82240H H/W 




fx 



X7y4 Yi]y-y—~f)V 2 AW h 



E8225EH R/W 




Xy)^ 




X7y4 hfflAWl- 

h-f \s 





&b "/ 

E823E0H R/W 

1 



b 



XT54 bAy-y--7>V- 15 AW h 



E823FEH R/W 

J 




E82400H R/W 




E82500H R/W 



u—y 

E82600H R/W 


*jsbh. *m Tvvmi 


E84000H R/W 

^y ? x y Vx ? 

MlCOX-bTbUXlt 


E84001H R 

^y^bX.=y-WX9 

1-*y*)V o coi^ox' 


E84004H R/W 

t'U xayh u—;bU ! Jx9 

b%> o fl!i^f"vy^;L'CO 


E84005H R/W 

— y 3 yayb n — jw vx x 



E84006H R/W 

y—yyx a y b n —)iy vx x 


D 

E84007H R/W 

y h n— )VV i/X X 



E84025H R/W 

y— v/K y y yX b<X? 


M 

E84027H R/W 

Xy-4y9yTh'<.99 

+4oh 


E8402DH R/W 

f-V •< * 1) -r 4 Ui/X:? 


A 

E84029H R/W 

y^U7ryyygy3-K 

f^y^/P 2 (iSSco 


E84031H R/W 

f^X7ry^yay3-F 

rh'yx^ +8 oh 

C 

E84039H R/W 

^-77ry;y3y3-F 



E8400AH R/W 

X^VbyyxyrtjXy? (Word) 

f-v y^/l/ 3 


E8401AH R/W 

K-xbyyxyrtiXy? (Word) 

rHyxtc +coh 


E8400CH R/W 

yxVi/XX (Long word) 



E84014H R/W 

XT YVXWXX (Long word) 



E8401CH R/W 

XTbl/Xl/i/X? (Long word) 



E840FFH R/W 

•tf^yjba y b u—)Vyyx? 


il/TfeyF 

E86001H W 

x-^-Jw&mscfc 



E88001H R 

GPIP y-9V-JX9 



E88003H W 

r^T-f 7"X>y 



E88005H W 

T— 9t4 VH/X:? 



E88007H R/W 




E88009H R/W 

flOa*/ W7/HWX;? B 



E8800BH R/W 




E8800DH R/W 

fflOaA^VT-lV^W'X:? B 


M 

E8800FH R/W 

yf-t'Xl/yX^ A 



E88011H R/W 

w-ex wx? b 


p 

E88013H R/W 

m'&K-zxxvisx? a 


r 

E88015H R/W 



D 

E88017H W 

*.99V-JX9 


r 

E88019H W 

94 v A riyho— /PW'X:? 



E8801BH W 

^'f-v B 3VM3— /PWX:? 



E8801DH W 

94-7 C/D nybv—)iuyx9 



E8801FH R/W 

94-7 A f-/UyXl' 



E88021H R/W 

94 -7 B 1 f—9V t Jx9 



E88023H R/W 

C T-9U ! JX9 



E88025H R/W 

94-7 D T-9WX9 



E88027H W 

I51ffl*-Yy99uy'x9 



E88029H W 

usart ayvu—)W-Jx9 
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1. I/O iK-hTHi'X-Sg 


E g 

tf-brYls* 


ffi # 

M 

E8802BH R/W 

&®X7-9XUi?x? 


F 

E8802DH R/W 

jUflXT— 9XWX9 


P 

E8802FH R/W 

USART t—9U : JX9 



E8A001H R/W 

1 &**?>*/ CLKOUT 



E8A003H R/W 

10 / Adjust 



E8A005H R/W 

i i ftviSx? 



E8A007H R/W 

10 10 ftV'JX? 



E8A009H R/W 

l » l a mU'Jxff 


R 

E8A00BH R/W 

10 10 miSU'Jx9 



E8A00DH R/W 

nat^v-9 /Tv-mRV'jx? 


T 

E8A00FH R/W 

1 B 1 UV'JX? 



E8A011H R/W 

10 B*V>9/7y-J± 10 B Wx9 


C 

E8A013H R/W 

1 



E8A0I5H R/W 

10 M*7V9/\l ■ 24 



E8A017H R/W 




E8A019H R/W 

10 



E8A01BH R/W 

^-YWX9 



E8A01DH W 

t-xywjx? 



E8A01FH W 

U-b'y baybv—7 



E8C001H W 


Write 

TW 

E8C003H W 

7>J>9Xh u—7 

Write 


E9C001H R 

7'J>? tv- 

Read 


E8E001H R/W 

aybjxbnm (d/a) 



E8E003H R/W 

TV aybu— )V 



E8E005H W 



A 

E8E007H R/W 

H/L LED T. NMI U-fe-y K ^r-X'Hi-A 


X-b 

E8E00DH W 

SRAM Write Enable Control 



E8E00FH W 

POWER OFF Control 


FH 

E90001H W 

FM WS.U : JX97YUX^-h 


WSH 

E90003H R/W 

FM mgiUi?X?T—?X-b 



E92001H R/W 

ADPCM Xt-?X (IN) /ADPCM rr?/K(0UT) 



E92003H R/W 

ADPCM t—?U'JX7 (IN/OUT) 



E9A005H W 

adpcm a i*. r/rw mmtimmiLvi’x? 

8255 tf-h C 

7U"/ 

E94001H R 

FDC X7—9XVVX9 (IN) 


t°- 

E94003H R/W 

FDC T-9VVX9 (IN/OUT) 


T 4 X 

E94005H R/W 

YWK-n (IN) /FWX'FP-* (OUT) 

^7 i / b yft-t 

7 

E94007H W 

3%XF'5irfeWF. 2HD/2DD-2D m&i (OUT) 



E96001H R/W 

HD t-9 (IN/OUT) 


A-K 

E96003H R/W 

Xt—9X (IN) /-tl^MI-t' vh (OUT) 


T 4 X 

E96005H W 

nvhn-7!iI-HU-fe"/h (OUT) 


? 

E96007H W 

•fel^Ms-yb (OUT) 



E98001H R/W 

see nvyMe-F- B 


see 

E98003H R/W 

see B 



E98005H R/W 

see 3-7yb'ae-h a 



E98007H R/W 

see T-?X-b A 



E9A001H R 

S' 3 A Xf-f “/ 9 o 

8255 A 

Xftfstf 

E9A003H R 

is 3 4 Xf-f V? 1 

8255 
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# m 


« a 

X-bTblsX 


m 

& 

ffi # 

8255 

E9A007H W 

8255 nybu— jvy— YWXX 


FD, PR, 

E9C001H R/W 

FDC, FDD, HD, rW (IN) 


HD 


FDC, FDD, HD, T'M W\ Y )'iL?f-'?X7 (OUT) 


FD, PR 

E9C003H W 

FDC, FDD, HD, T'M 91 9 ? 



EBOOOOH R/W 

X7yA hl!ig -1 




EB0002H R/W 

X7y4 b Y mm 

h o 



EB0004H R/W 

XTyj byy bn— )V 




EB0006H R/W 

XTyA hTy'tt'Jri J 




EB03F8H R/W 

X7=yA FXii 




EB03FAH R/W 

X7yA FYII 

XT?'! h 127 



EB03FCH R/W 

X7y4 bzj> bn— )V 




EB03FEH R/W 

X75Ab7yA*'JT< - 



X7y 

; 





-f b 

EB0800H R/W 

>Ay97=y*7V HO X Ji® 




EB0802H R/W 

*y?'fy*7VY 0 Y®® 




EB0804H R/W 

r< y A'7y’»b 1 X ffi® 




EB0806H R/W 

1 Yffi® 




EB0808H R/W 

A'7//7T)yF3> bn— )V 



E BO 80 AH R/W 





EB080CH R/W 





EB080EH R/W 

Ml^t; 




EB0810H R/W 





EB8000H R/W 








XTyA V 0 PCG X'JT 



X7y 

EB807EH R/W 

- 




4 b 






PCG 






xur 

EBBF80H R/W 








X7yA V 127 PCG X'JT 



EBBFFEH R/W 






EBC000H R/W 


1 



X7y 



f^bxur o 



A b 

EBDFFEH R/W 

_ 

1 



T^X 

EBE000H R/W 

1 

1 



b 



Wb xyr i 



xgr 

EBFFFEH R/W 


1 




mA-i i/o^-b-^ 
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2. i ') T -t 7 F 


2. x'JPIz^h 

X68000 T(i> 2 M '<4 F (000000H~1FFFFFH) E86001H ©Wv'X 

t Hr-'- 1 £I&^-t£ £ i (CJ: 9 8 K '<4 F^fiTfSEoJiPif^X -XW^IS^-t 


•V5?X*#-F T Kl^x E86001 H n Write onlK 8 t'-y iV-^Xj' (tztz L ** !i^> 


E86001H 


♦+ 

+♦ 

#+ 

++ 

*+ 

+♦ 

++ 

** 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 


(Til 8 t'-yF*«^1») 


• S)fp *4 xXT V5fcil© 2 M 'M hO^Jg^infct'T^ x-y-e-ys' 

4 <0 t-to fcfc'U t§®i 8 K *4 m®. (2M *4 F 256 

53-f'J) Tfo 


M : ig®T-^* { 7FH ©^©XtUX-yX 



r-hf'- 215 £(l 


127 

128 


254 

255 




1FFFH (8 KB) 

3FFFH 

5FFFH 

7FFFH 

9FFFH 

BFFFH 


FFFFFH (1 MB) 
101FFFH 


1FDFFFH 
1FFFFFH (2 MB) 


SSS200000H ofc CX-n—KX if. x-if-© 


0A-1 xl)r-fe-yP©M 
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3. z/XTAsti—h 


3-1 F Ui?ZfCD7 KWX77 y 

(* JKti FIELD (READ)) 


No 

Vi/X? 

TF'UX 

D07 

DO 6 

DO 5 

DO 4 

DO 3 

D02 

D01 

D00 

ffi # 

1 

E8E001H 

* 

* 

* 

+ 

ayy-yXhM 6 


2 

E8E003H 

* 

* 

* 

* 

TV3>hn-;P 

* 

3D L 

3D R 


3 

E8E005H 

* 

* 

* 

Wi&AIrzybu—ji 


4 

E8E007H 

♦ 

* 

* 

* 

4~3>hn-;li 

NMI !Jt*h 

HRL 

* 


5 

E8E00DH 

SRAM Write Enable Control 


6 

E8E00FH 

* 

* 

+ 

* 

POWER OFF Control 



HA- 2 y^fA4?- b U i/'A ^ T H l^X-7 7 T 


3-2 i/Xx a#- bUi/XfCbMM 

(1) E8E001H [READ/WRITE] 

• 16 EMT? y > b ? Z Mag (OH TO] ~FH TO] ©ffiA'AS) fr'pJt£o 

(2) E8E003H CREAD/WRITE] 

•||A-3£#J®LT<idS^o 

• D03 © WRITE MODE (is "0” t "1" *3 y F v-iVfZ> C £ic«fc IDs TV 

(il'^ii^'f "0" £#£^T:m'T<7 , d£l'>) o t/Cs READ MODE T 
(is TV ON/OFF ©ttl® ("0" ©i# TV ONs ”1” ©£§ TV OFF) C tir Q 

icid'Ls Kfrt>© TV l¥lB!il^3*^ 1 Jg ( 

2) £#MLT<id£l\, 

• D00 £D01 (is iftSIMft'e'to 
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3 . yXf ArK- h 


fc'*h 

WRITE 

READ 

D00 

3D R 

3D R 

D01 

3D L 

3D L 

D02 

* 

FIELD 

DO 3 

tv ytnyii-f 

TV ON/OFF Jj-fX 


0: v-v-y?- OPEN 
l:S'-vy*- CLOSE 


m.A-3 EyXTA^-hpyx^E8E0 0 3H 


(3) E8E005H [WRITE] 

•^r'f'>B'y<D “r'C;? 4 X't-o - y hn-;Pt5/:i60-VXfAt'- 
hT"to 

(4) E8E007H [READ/IRITE] 

• S?A - 4 £#j® LT < /c £ l\, 

• D01 li K y V ? V y 1 ”0" (cf££LTfc^T</£ 

^ L "'o 

• NMI X'f MPU (flJ!9iA^W-<^ 7) tfjkfrtK NMI ® 

cio nmi ju—f yfmcDM%?&t‘ 

DO 2 1C "1” £#§]AX,-e NMI S-y-fey h-tZ&mt&Qti-o hi DO 2 IC "1” 
ttttttltfs NMI CDtm»-1-yfrt>WfTb. s® NMI ^64<aDtto 

• DO 3 © WRITE ■*- Kii. *-#- Kft©tl 7' CPU 80C51 frb MFP (RR Jfff) ^©*- 7 * 
-^{fl^IWlPtcfsOTStt, ”1" *#Si&trt + -^-*j£l31fRj£fc»K ”0” 
§jAtj'i+-r-^©jlifi*s^5]<i:/X!9t-fo £/^ READ KTIi^ *-#-K©4~ 

-v ^^‘ULiAt^T'-'aK Cl" ©£#*- S? + -y ^^HLjAttXT 

fe*0s "0" ©£§ifc&>ft TU-5) =&5D'5v:i!&«T?St'fo 


k'»F 

WRITE 

READ 

D01 

HRL 

HRL Xf- 

D02 

NMI 'J-tvb 


DO 3 


*-Y*rf7r-n 


«A-4 vA-fA^-My^X^ESEOOyH 
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(5) E8E00DH [WRITE] 

•il-g SRAM ii Read Only X'tik SRAM X 0 (C 

{*li-r 3 it A fcgft tt btltzX-Y T"To 

• 31H t't SRAM Write Enable Xfo<0, Kl i Read Only 

(6) E8E00FH [WRITE] 

• 00H-*0FH— OFH ©)®T'AA L/cit£©^ POWER OFF (Vccl OFF) TA><9, K 

ItmmtcKOtto C©J;)ltt5Citgilc POWER OFF 

■oX^tiTo 
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4 . SJ 0 ii* 


4 . 

4-1 6 8 0 0 OMPUOfiJDiA^. 



fjosr 

® m 

* 7 

NMI 

$'(•& nmi vf-t:j:i>»joa» (sr-F'^swa*) 


1 6 

MFP 

S-S^V, 4-r-^Sfl. H-SYNC. V-DISP 






5 

see 

rs- 232C % v^xr-^Sfitil.S'Jia* K^fMa*) 


4 

T* 

SSS I/O xa-y F- 


3 

DMAC 

«a*mPfcJ:S#l9a* K^MOa*) 


. 2 

T* 

SSI I/O -XO'y p 

<S 1 


fdc, fdd, ;v-P'tyx?, riiy? busy ^fcisfioa* 




CfcrtfU fdc > fdd > hd > r u y ? Pit vis) 



ru>* 

«?*m oa*) 


HA-5 MPUfciSWja* 


4-2 MFP (7W7r^i/3^'j7x7A) ©t!lt)&&<i:^*lHL#-h 


flBMEtt 

f+'M 

w @ 

Hfc&* 

a 15 

mi 

CRTC frt>CO H-SYNC fi-t 

General Purpose Interrupt 7 (17) 


14 

1110 

CRTC b't>(n IRQ ft^f- (ffigtf) H yXf-hZft&I) 

General Purpose Interrupt 6 (16) 


13 

1101 

CRTC b'bn V-DISP <|-f 

Timer A 


12 

1100 

KEY T— ^gfisijoa* 

Receiver Buffer Full 


11 

1011 

KEY T— ?<0g{&X5— 

Receive Error 


10 

1010 

KEY 

Transmit Buffer Empty 


9 

1001 

KEY =f-f<n Hf|X7- 

Transmit Error 


8 

1000 

usart (4-^-P) yur;p?n.y? 

Timer B 


7 

0111 


General Purpose Interrupt 5 (15) 


6 

0110 

CRTC <r> V-DISP fnottffi&as 

General Purpose Interrupt 4 (14) 


5 

0101 

8 f-yFiJLB^'f'? (A*7n.y7 4 MHz) 

Timer C 


4 

0100 

8 f-yPSRBJ^'fV (Xfi-pU'-r? 4 MHz) 

Timer D 


3 

0011 

fm ^sfcissijDaawo&a! 

General Purpose Interrupt 3 (13) 


2 

0010 

POWER SW fcj:& ON/OFF 

General Purpose Interrupt 2 (12) 


1 

0001 

MSSffl I/O IP7 PW EXPWON ON/OFF 

General Purpose Interrupt 1 (11) 

ffi 0 

0000 

RTC CO ALARM ON/OFF cO&ffi 

General Purpose Interrupt 0 (10) 


Ha — 6 MFP(cJ:£>SiJ9&* 
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4-3 
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5 . IPL(Initial Program Loader) 


5. IPL (Initial Program Loader) 

• IPL ROM 7 KWX FC0000H~FFFFFFH (256 K F) 

•7^-feX (1) X— -i -tf 7 "d^' ? 7*— 

(2) y-K^vy- 




• •J-b-yFB# 

1. y-te-yFKf. IPL ROM 1 (FF****H) T^y^-yXcO 

5tSR 64 K F (OOOOOOH — OOFFFFH) Ciflit. 

2. IPL ROM 1 crtfmfrh 2 Long Word fcti. 68000 MPU ft 
y -fe -y F wwairtf 3 tztbcnzruyy&Ji^y-? hx?-/? 
#4 y^crMftmftixX^t-t. 

3. y-fe'/Ffi^-B^fi, MPU (i, XXi'J-x-yTftMlzmbtlT^ 
& ROM *>£>±15 2 Long Word T-?£mXW9£-?. 

4- MPU t± ;©t 

lime, ipl rom i mx-am i 

x, 0A-3cyJ:oK*y4-r„ 

ii) zz<x>b%n ipl rom i iztfthX'.^iTuy^^ft'Jyfc?) 

(Sii. ■£.'-? IPL ROM 1 (07 F' uxmi&mz^i fixate 0 4± 
±. IPL ROM 1 TF'UX (FF0000H — FFFFFFH) £ 

77-bXthZ bX\ IPL ROM 1 ■< X— ; Ji-?'/7‘a)M$.ftt> 
ffti 7&^— F't*l£fc&7'0'$*>£>T'1\ 


ROM -i 4*t±V^iT;Fy-fe'y FB#<30*, 

XX'J-? vT<ym (0A-2) IZffllft (68000 MPU CD'J-fe 
•y F^^-Uffecfi ROM . 


0A-2 y-fe-yFB#-7-y7* 0A-3 'J -fe 7 F®3f£7 -y T 
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6. 7<7^ZI— 




0 123456789ABCDEF 


1 


TO 
ffll 
A2 
4 3 
M 

5 

6 

7 

8 
9 
A 
B 
C 
D 
E 
F 


SH SX EX ET EQ AK BL BS HT LF VT FF CR SO SI 

DE D D D D NK SN EB CN EM SB EC — <- t 1 

!"#$%&’ ()* + ,- ./ 

0123456789 : ; < = >? 

@ABCDEFGHIJKLMNO 
PQRSTUVWXYZ [¥] _ 

abcdefghijklano 
pqrstuvwxyz{ I } 

\ ~ j 

t* 

o r Jx •?r^7x^^ri3 7 

£ & £ & fo ?) te tA £ 

& O i i £> 9 & it -6 & /✓ 


HA-8 


J IS C— 6226— 1983 (c3l$!lLT<<''2'fo X68000 
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m si 




•74 


<A> 

AD P CM 

A D n V'<—9 • 

ADf« 

ANK 


•3,114,115,116 

114 

34 

9 


<C> 

CGROM 

CG ROMT Kl/X- 

cpumx 

CPUfflU^X^- 
CR C 


2,74 

76 

51 

53 

139 

CRTC 3,9,23,24.27,57,125,130 

CRTC 26,27 

CRTC 26 

CRT C« 33 


<D> 

DM A C • 


•1,3,117,119,120,121 


<F> 

FDC 

F DCl/'/'X^- 


b- 

<G> 

G P I P-t'— ^ U 

< I > 

i 8 255 

I /O? > b n — -7 

I /o#— hr KUX- 
I P L 


3,90,148.152,156 

153 

•3.83,84.85,86,87,126 

90 

117 


•130 


•116,117,179.186 

3 

187 

197 


< J> 

J I S3-K* 


•74,77 


<L> 

LED- 

LFO- 


•143,148,156,161,166,169,185 
94 


<M> 

MF P •••• 1,3,27,123,124,168,177,178,195 

MF P 130 

NM I X'f 7f 183 


<P> 

P C G 

P CGT^-lrX- 
PCG7KI/X- 
PCGxiJ?- 
PCG3-K- 

P P I 

PS G 


<Q> 

Q D •• 


<R> 

RAM 

ROM 

RS-232C- 

RT C 


<S> 

S AM 

S C C 

SCCl/’^X^- 
SRAM 


54 

46 

•47,48,50,51 

•36,38,44,47 

47,48 

3 

179 


•51,52,54 


4 

4 

2 

•3,126,142,144,184 


23,34 

•3,139,174,178 

141 

184 


<U> 

U S ART 124,125,126.136 

USART ? y b 136 
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m 5i 


<v> 

V-D I S P 23 

VRAM 1 


<X> 

X 1 9.81.162.167,179,181 


<£>> 

74 - sl A y — h 107,108 

7 7 -bx 9 . 29.141 

7 7-bX K5'(7'-fel/2 h 154 

7 f T 4 y x. y 130 

7X+— 7 — P 76 

77 y 7 86,95,96 

7 pyxgEH 12 

7 K 119 

7 KPX7 -f —Af P 139 

7 h'VXX.yT’ 

75 . 87 , 122 . 128 , 141 . 144 . 153,179 

TtP^RGB 2 

7 tD 7 r -7 114 

77'— P->— 7*yx 139 

75 — A 142.143 

4 - 7*7 177 'yf 777 K 149 

firffitifS 92 . 94,101 

7^71 124 

p * >5 V It- K 130,135 

•7 y 7— 7 x 4,114 

7 y^-y-X 2 . 11 , 14 . 24.34 

< 7 > 

146 

7 x 7 P 53 , 54 


<A> 

i 7 x#- * y •> + 7 U 95,103 

X I) 7-te y P 191 


Rfgjx7 o— 'P 


x y ^ n y 


<fc> 

h >f \S x. 0 h • • • 


X + t 

2,11,14.80 

7 n— 

•••86.108.109.110.111 


7 — /-f — x 139 

7— ■' s *— 7 7i x — 137 

7X 7-7' 84,86,91,113 

7 7 -b y P 107 

^rg, 95,100 

83,90,114 

gpS$l&T pyx 117 

'^X7 115 

95.100 

<fr> 

45 

* x y? 125 

ffiifflI/07Dy P 126 

S*a£*>-£ 63 

BASKO ii* 26 

B&A* 4,34 

®®-<}-7 X' 80 

BS®]® 9 


jlB-t— P'y-7X7 36,37,42,46.53.53 


<£> 

+ — 7X 86,90,96 

+ -7y 86.90,95.107.108 

+-3- P 91,163 

+— x + + 160 

+- x7r-y y7‘ 97 

*— 7*— 7 168 

+-•?*-* aUJSIlta-P 162 


+-7- P 

••2.123.124.125.126,136.159.160,178,184 


^ftS7 4-7PP 81 

+ +775 , 2D' y 7 51,52,54 

+ t'J7 91 

££®X7 a -A, 10,27 

$s$l|READY 157 

81 


<<> 

mm 94 

7 O y 7 

91.103.109.111.112,126.139,143,148 

ffiSS[7 4-A/P 81 

7' x 7 -f y 7 4 

7*7 7 -f y 7 VRAM 14,21,22,70 

7*5 X 4 .y 7 x 7 c— 4 y - 7 x 7 25.27 
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m 3i 


?V7 4 y7'*Vy I -7 Kl/X 

14.18,21,22,72 

^7 7 4 V 7®® 

5,10.14,23,60,62,63,66 


7*7 7 4 y 7Hij®ffl7 Kyx 17,19 

7* 7 7 -f -y 7Hij®ffl7 Ky xg2g 20 

<(/> 

MgJt 95,100 

<C> 

iSflMiS 5.9.11,14,26.28,45.46,51,82 

Kii§7 'J 7 30,33,34 

si®®- « • *84 

3vy K*-h 141,142 

d y h 169 

3 y h a—jw<7. 119,140 

3 y h a—^u-777 25,28 

3 y 1- b — jiy— Ky- 7 ; x 7 116,186 

7 y 1^—711® 27 

<£> 

1M — ;i 120 

1M y-T—7'Jb 95 

4M >'<& 84 

-0-7 y K<S#g- 83 

t^CPU 160 

=ft)& 94 

-i-yyj yfW&LW 114,115, 116.117 


<-f> 

82 

44 

7 4 y f- 183 

27 

7K¥|5«J{f^ 27 

x _ ys -_^> ytf- 7'- ••2,14,27,52, 53, 71. 80 

(4 -tffgijS i9i 

X2 n— ;2 i t 34 

X2 n — 72y-y : x7 23 

XT' — 0 y^ 86,92,95,96 

X#-M;» h 140 

Xf-27 yj7x7 153 

X h •yT'f., 1- 139,140 

X h a—y 183 

7-fy4 1,4,6,35 

X7 b 7'1’ 172-feX 46 

7/54 HS9&8UR 40 

X/54 h* 7 — T — 7*71/ 49 

7/54 MS® 10,60,62 

7/54 h 3— K 38,39,47 

7/54 b — 3 3,9 

X/54 h X7 n-i2y-7x7 

36.37,40,51,52 

x/54 h ^'-"7 — y 35 

7/54 M'fy-y 17 K y X 49 

7/54 H//7471'y7 36,38 

X A — X'X 7 n— ;l/ 6 

70 -y 1 4.86,88.89.101,103 


<L> 

-y x -r a 1 

47tA#-1 192 

•77 1 y-7x7 126 

91,104,107 

•y y 712 107 

33 

84.101,104,107 

1.5 

BISiSS' 141 

B##f!|7 7-teX 51 

Sfl Xr-^X y-7x^ 137 

47fi -y7 2.116,179,186 

^ 347 x 172371 b— yl/ 180 

^3 4X5 172 7-2x2 180 

-f —72 K 139 


<■£> 

l- 91,112 

•fey 2 a=-7 X 181 

£2!t 139 

±nSC¥ 74 

<*•> 

^SiiiSSS: 45 

i£g££ 81 


<tz> 


7 4 7 84,86,108, 

109,110,111.123.124,125.127.135.168,185 

7 4 vfiJioiA^. 177 

m 1 7Kr 74 

t&27 74 


201 


m 5i 


<*>> 

+ + y*;w 

88.89.101.119.120.124,139,140 

HaWUW^-K 139 


Kx + X 153 

< 7 £> 

fagpy^x;? 120 


<T> 

5 

x+X h 4.54 

x+X h VRAM 11,13,23,33 

x+X U U -T — 36,39.39.43.44.49.50.51 

x+X MS® 5.9.10,11.23.33,60.62 

x+X 42 

x+X 1HE 12 

x+X 25.27 

f+Xh/<UM7Kl/X 12.13.72 

x+X h x X;7 — 3 f— 32 

rUb'ny ho-;l/ 4,160 

7-lst'Dy ho-;l/D-K 164 

139 

x'-^^'X 108,119,140.142 

f-n'M 140 

+— y y -^xy 153 

xM -W 86,95.96.100,103 

MX7 4 

xM X? K547' 148 

125 

124 

x'-^rM x'xd y 34 

f^-fX 107,108.111 

7 vlxsff — h DRAM 4.23.32 

31® 184 

M®ON 127 


<i> 

j®BJ? 41 

mmmm 6 

2.6.55,59.64 

69 

K 65 

h x y yV 174 

h x >X i ~,9 138 

|5lW++ x ? ? 139 

wmmim 24 

BOB*- K 139 

®B#7?-feX 33 

h'x'fT'3 y 5 n-A- 154,156 


<©> 
/ 4 X' 


y y-f y?— y— x 


84.86,94,103.104 

94 

24 


<li> 

y'— Kf'-f xy 2.4 

74 

¥i8W 2.6,55.59 

K 64,65 

ijawswiae- 70 

K '> ji — ^ 174 

'<4 *s's9 139 

'<4 hJ&fS]|qI W^e- K 139 

^f'J 107 

*<y9Ty 184 

^ y y Kp- K 39,47 


^y 9 9*7 9 y K n y 

46,54 

? 9*7 9 y KX? n — JIU i/ 7,9 
36,37,42,53,53 


S< y $ sf=j V y V'*9 — y 35 

,<y 9 9*7 9 y KJKtk 35 

,<yy-\)S<y 9T y7 142 

'*9 — 35 

^'Jr^ 139,140 

ys-lj 7 yX7- 137 

^ # l/7 F 6 

ss-Uy IT KUX 61,62,66,72 

'^Isy hjfJjX 71 

'*Uy h 7*— 9 60,61,65 

'<7— X4 . y ^ 126,184 

<t» 

74 

K 139 

JItF# *y h 44 

^@35 5 

JStSDSS^— K 40 

41 
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wrnrnm. 

5.9.11.14.26.28,45.46,51.54.71,80 

t’y h-r -j-f 9 

t* 7**0 7 lo -7 3.9,55,69 

f r'tfo Xln-7i/^^ 56.57 
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